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veling & orter, td., 
A ae te, L 

S team 
Roaa Rotlers & T actors. 


9863 


arrow & Co., Ltd., 


+: SHIPBUILDERS AND ENGIN EERS, 


GLASGOW. 
SPEEDS UP TO 45 MILES AN HOUR 
PADDLE OR SCREW STEAMERS OF 
EXCEPTIONAL SHattow Draverr. 
Coast 


Repairs on Pacific 


P YARROWS, » Victoria, ieege 
olum 
SHIPBUILDERS, SHIP REPAIRERS AND ENGINEERS. 





umford, L 


CULVER STREET WORKS, COLCHESTER. 
Ox ADMIRALTY AND Wak OFrice Lists. 
ENGINES for Torpedo Boats, Yachts, Launches, 
BOILER FEED PUMPS. 


See Advertisement, pages 27 and 77, last week. 


PATENT WATER-TUBE BOILERS, 
AUTOMATIC FEED REGULATORS, 


And Auxiliary Machinery as supplied to the 
Admiralty. 2179 


Bi ohn 1, Wilson as. Ltd., 
Birkenhead. 


See Illustrated Advertisement Page 100, Jan. 28, 1921. 


Locomotive Shunting Cranes 


Qeoam and Eiectric Cranes, 


EXCAVATORS, CRANE-NAVVIES, GRABS, 
CONCRETE-MIXERS, 

SHIPS’ WINDLASSES, WINCHES, and 
DECK MACHINERY. 


List oF STaNpDARD Sizes ON APPLICATION, 








(\ampbells & Heute Li: 


SPECIALISTS IN 
Drillers & Boring Machinery 
for Engine Works and Boiler Shops. 


DOLPHIN FOUNDRY, LEEDS. 4547 


“°¥ achts, Launches or Barges 


Built complete with Steam, Oil or Reo 
Motors ; or Machinery supplied. Od 3551 





VOSPER£CO., Lep., Broap Street, PorTsmours. 
yo ap RA " ‘MULTITUBULAR AND 
(Cochran CROSS-TUBE TYPRS. 


Bu ers. 
See page 17, Feb. 10. 9947 


[ihe itchell (onveyor and 


TRANSPORTER CO., LTD., 
ComrracTine ENGINEERS. 








DESIGNERS and BUILDERS 
ot 
all Classes of HANDLING MACHINERY. 





London Office: 15, VICTORIA STREBRT, 8.W..1. 
FOR Atlantic nl wicin 
e born uct, 
rop frorginzgs London, 3.0.1. 
GARTSHERRIE. ENGINEERING & FORGE OO., a » 
60, Wellington Street, Glasgow. 9674 elegreme : meentes?, Cent, London. —_ 
et Locomotives. 


Specification and Werheeae> equal to 
Main Lin motives 


R. 2 W. HAWTHORN, LESLIE & & COo., Lrp., 
ENGINEERS, NEWCASTLE-ON- TYNE. 9944 


“ Qpencer-F J opwood” Pi Patent 


See page 88, 
Sole Makers ; Boilers. “$2? 0. 
SPENOER - BONBCOURT, Lp., 


Parliament Mansions, Victoria St., London, 8. _ 
SIROCCO AND STURTEVANT FANS. 


We.be have a Large Stock of all 


standard sizes, No. 3 to 12 inclasive (15 in. 
to 60 in. diameter Runners), ex various Government 


— 








guarantee condition, new or equal to new, 








and cupaty @ either hand or discharge for any drive. 
Enquiries welcom 

PROGRESSIVE. ENGINEBRING Cco., LTD., 
Sit: Leicester. 9753 
Ki. es J. Davis, M.1Mech.E., 
ayy ‘baspected, Tested and 

‘Tpon.. ver 25 years —- Tel. : 

pe 137 Stratford. Wire," R « Raph ising, Lendon.” 
—Great Eastern Road, Stratford, 1794 
team Hammers “(with or 


TOOLS for SHEPBULLD US & BOLLNEMAR ERS. 


516 
DAVIS& PRIMROSE, Liwrrs Livrrep,Lerra, EpInsuRGH. 


: : 
Byvi’s Patent T ter Co 
Hammers, P: Presses, Furnaces, 
Bere: Dorling k Co., Léd., 
Oa CH On LE FTREORTS 
PUMPIN GINES. 1896 
faaigkicalbl desess: Steam, 


HYDRAULIC and HAND, 
of all and sizes. 
GEORGE RU i & 00O., Lrp., 
acta 9948 


Weldless-Stcel To bes 














the Glasgow Railway 


neering Company, 
"Woven »a Gow. Lep., 
London Office—12, Victoria Street, S.W. 


MANUFACTURERS OF 
RAILWAY onneee, WAGON & TRAMWAY 
HE & AXL 
ons & WAGON IRONWORK, also 
-STEEL AXLE BOXES. 540 


Piece! Hnwiiea, Six Cylinder, 


two and four stroke, 850, 1000, 1200 HP, 
Excellent condition, 





Dynamos for above 250 or 500 


Volts, D.C, Immediate delivery and low price. 
Also 2-500 Kw. PARSONS TURBINES , 250 or 

500 Volts D.C., with Condenser spare armature 
ELECTRIO AIR COOM- 


West Wall, Newcastle-on-Tyne, 9742 


P. & W. MacLellan, Limited, 
CLUTHA be acest aa 
ManyurF. 
RAILWAY CARRIAGES ES AND WAGONS 
OF EVERY DESCRIPTION, 
RAILWAY I[RONWORE, BRIDGES, ROOFING,&c. 


Chief Offices: 129, Trongate, Giascow. Od 8547 
pagieterel Sow Clutha House, 10, Princes St. 
estminster, London, 8. W.1. é 


[Pring (fice. 











Roy les Limited, 
ER IRLAM, MANCHESTER. 
FEED WATER HEATERS, 


CALORIFIERS, EVAPORATORS, 
CONDENSERS, AIR HBATERS. 
Merrill's Patent TWIN STRAINERS for Pomp 


Suctions. 
SYPHONIA STRAM TRAPS, REDUCING VALVES 
High-class GUNMETAL STEAM FITTINGS. 

ATER SOFTENING and FILTERING. 5723 


[ober and Pisin, 


IRON AND 
Stewarts and Lord's L 


41, OSW. 8T., GLASGOW. 
BROAD STREET CHAMBERS, BIRMINGHAM, 
and — ON a gw 

ER Hovsr, Otp Broap Sraeer, 8.0, 
LONDON NWARRHOUSE 01, Ups. THAMES Sr, H.O. 
LIVERPOOL Bgt Parapisr Sr. 
MANCHESTER WAREHO ous DEANSGATE. 
CARDIFF WAREHOUSE— Bore Sr. 
BIRMINGHAM WAREHOU UsR_ Nie STREET, 

SHEEPSOOTE STREET. 

See Advertisement, page 26. 9952 


Hyeonomy ! 
HIGH BOILER EFFICIENCIES 
ARE OBTAINED BY INSTALLING 


Tiodd Qi! Brrners 
FUBL OIL BURNING SYSTEMS, 
HEATERS, STRAINERS. 
49-51, Eastcueap, Loxpon, B.C. 3. 
TODD SHIPYARDS CORPORATION, 
Builders « Some and yao! Shi Re 
Lad pairers, 


ROW's 
PATENTS. 











Drive I 
Twenty-one Plating Docks, Two Gravin, Docks, 
. Twelve ae . 
25, Broadway, New York, U.S.A. 9960 
~? Paten 
1ee’S Hydro Paermatio ASh Ejector. 


Great saving of labour. No noise. No dust. No 
dirt. Ashes disc 20 ft. clear of rae Nawal Ae 
F. J, TREWENT ee ee ares 
tects and Surveyors, 43, Billiter 
London, B.O, 


J 





ON ADMIRALTY LIST. 


ohn Kirkaldy, Ltd., 


London Office: 101, smpoemneee, 6 or. B.0, 3. 
Works: Buryr M11, near Harn.ow, Fx. 





Plants. 


Makers of 
Kefageratin and Distill 
ing Machinery. 


ting and Ice-! 
— eaters. 
Fres) Water Distillers. 
Main Feed ——. 
Combined Circulating and Air Pumps. 


Auxiliary — — 
eeconhan as New, 


A Time 
teed, latest model. WHAT OFFERS ? 
A. G. PP ELLRY, 149, ion Road, HO. Ls 


Filectrie Cjranes. 
r['raversers. 
['ransporters. 
Lifts. 


9604 





°Y arrow Patent 


ater-Tube __ Boilers. 


Messrs, YARROW" CO. UNDERTAKE 
PRESSING and MACHINING of the various 
of Yarrow lers, such:as the Steam Drum: 
Pockets, and Superheaters for British and 
Firms not havin Swe Coa ag 

YARROW & GLasaow, 


-) ohn Beliamy" “Limite, 


MILLWALL, LONDON, 8. 
FERAL CONSTRUCTION AL ENGINEERS, 1216 


Boilers,’ » Tanks & Mooring Buoys 
pemae, Pernot Tans, Arm RECEIVERS, STEEL 


ys, Rivettep Stream and VENTILATING 
Hoppers, REPAIRS OF 


564 
the 


8, 
Dorcas 


PIpPEs, Sprcia, Work, 


ALL KINDS. 


RA A DT AY ki 
H=. Nelson & 





(Co L@ 


Tue GLascow me Srock axnp PLant Wonks 








MoO?THERWELL. Od 3383 
He Wrightson & (o. 
LIMITED, 
See Advertisement page 42, Feb. 10. 2402 
['aylor & (Shallen 
resses 
8195 


About 200 NEW PRESSES in Stock our 
Showrooms for immediate delivery at Ba 
Reduced Prices, 

TAYLOR & CHALLEN, Lrp., Engineers, 
Constitution Hill, IRMING@H AM. 

See Full page Advertisement page 62, Feb. 3. 


Matthew paul & (- L td. 


LEvEeNForD Works, Dumbarton. 9518 
See Full Page Advt., page 64, Feb. 3. 


ailway 
G witches and 


rossings. 
T. SUMMERSON & SONS, LIMITED, 
DaBLIneTON, 











GOLD MEDAL-Inventions Bxuisirion-Awanpen, 


[rckham’ 8 Patent Subs rater 


WHIGHING AE oa T FERRY 

ROAD gee ba era) G WORK) 

Lonpon, E ee aes Cranes, Grat = y ta ithe &e, 
See Illus, Advt, last week, page 15, 9764 


GRAPHITED 
OIL. 





GRAPHITED 
WATER. 


“OILDAG” “AQUADAG” 
(Reg.) BRAND. 


(Reg.) BRAND. 
GRAPHITED 
GREASE. 


“@REDAG” 


E. G. Acheson Le 


pt. B., (Sole Manufacturers.) sae 
40, Woe ae, 8.W.1. YMOUTEH. 





W araoop-Orts 





Ciasgow. ” 





|_ Steer tainae tatahS “Sen 


SS 






All classes of mechanical and structural work 
O20} caectaken. Spaced plants designed and super- L I F T 8 . 9453 
vised during eti Contracts for plant and 
machinery handled and supervised throughout. 1§. H, HEYWOOD & Co., LTD.,| 4. 55, verren Luxe, LONDON, BO. 4. 
OWEN & ORISP, a 62 & 63, Liowrt Sraerr, BIRMINGHAM. 
, Basinghall Street, London, 8.0.2. Reddish. sees oa Principal Provincial Cities, 
Telephone No, : London Wall 5666, 9850 
Iron and Steel Tur Giaseow Rowiire STock ap PLanT Wonks, pe a Steam 
& Co. L . 10 ; 
Tubes and Fittings. urst, Nelson | & 0.» Litd., & Pneumatic Power 
Sole Licensees in Great Britain for the manufacture 1C CARS, and EVERY OTHER Die Hammers 
The Scottish “Tube Co. Lad., ee mn ieee: Ween in ace 








me Cae a 





St B. & S. all tindde 
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ENGINEERING, 


[FEB. 17, 1922. 








[the Manchester Steam Users’ 


For the prevention of Steam Boller Bxplostoné and 

e preven m er 
for the attainment of Economy inthe Application | » 
of Steam. 9, Mouwr ig ‘anouserse. 4 

Chief Bngineer: 0. B. 

Founded 1854 uy FarRearen. 

eo aay of Safety issued under the Factory and 
Worksh Act, 1901. Compensation for Damages 
and Liab ities paid in case of Explosions. ~—— 
and Boilers inspected during construction. 











Breyres Company, 
BXOCAVATING AND MINING 
MACHINERY MAKERS 
Headquarters at South Milwaukee, Wisconsin, 
U.S. A. WISH to ANNOUNCE that they have 
NOW opened their OWN OFFIC. at 
19, ipONl eR HOUSE, 
CAXTON STREBRT, 

TMINSTER. 


Please address all communications 
for them so, 


9741 


Roval Show, Cambridge. 


JULY 4th to JULY 


EXHIBITION OF IMPLEMENTS, &c. 





8th, 1922, 


The Regulations and Forms of 
Application for Space are now ready. 


Applications must be made b 
ond 


AY, wth MARCH, 1922. 


Live Stock entries close on MAY 
Ist; Poultry, Rabbits, Produce, 
Forestry and Horticultural Bxhi- 
bition on MAY 20th; Plantations 
Competitions on MAROH 3lst, 


T, B. TURNER, 
Sec 


RoyaL A@ricvLtTuraL Society 
OF ENGLAND, 
16, Bedford Square, 
London, W.C. 1. 
January, 1922. T 475 


os " : 
ivil Service Com- 
MISSION.—F ORTHCOMING 
EXAMINATION. — ASSISTANT 
ENGINEER in the Engineer-in-Chief’s Depart- 
ment of the General Post Office (20-25, with 
extension in certain cases), 2nd 
The date specified is the latest at which caution. 
tions can be received. They must be made on forms 
to be obtained, with particulars, from the 
SECRETARY, C1vit Service Commission, Burling- 
ton Gardens, London, wW.1. T 237 


niversity of Liverpool.|! 
FACULTY OF ENGINEERING. 


ART. ons. 

Ree Inst.N.A 
‘ORS AND LECTURERS. 
ENGINEERING, 


Harrison Professor—W. H. Ware M.Eng., 
M.Inst.0.8., M.1.Mech.B., M.1.B.8. 

Robert. Rankin Professor of napnceria f 
(Thermo-dynamics of Heat a adicd 
SCHOLES, -K., M.Sc., A.M.I 

John William Hughes Professor of Tisisning 
(trong of a Mason, D.Sc., 

Inst.C.B., A.M.I.Mech.E. 
MARINE ENGINBERING. 
Professors and Lecturers in Naval Architecture 








Dean Rotem Fi 
M.Eng , R.O.N.C0 
PROF BS 


and er ORB Tey 
ELECTRICAL BNGINEERING. 
David Jardine Professor—B. 
D.Sc., M.1.B B. 
Leoturer in Blectrical Machinery—F. J. Teago, 


W. Marcmant, 


.K. 
Lecturer in Municipal Electrical Engineering— 


CIVIL UNGINEBRING. 

Professor 8. W. Prrrort, M.A.I,, M.inst.C.B., 
Lecturer in eae ve Engineering; Associate 
Professor Sir J. F. Aspiwatt, M.REng., 
M.Inst.C.B., M.I. coh. ~ M.I, and 8.1. 

Lecturer _ Municipal Hngineering—Associate 
Professor J. A. Baeoes, } M.Eng., P.Inst.C.B., 
M.1.Mech.B. 

Lecturer in Dook and Harbour faaineriag 
Associate Professor T. R. Wu.Ton, 
M.Inst.0.B., M.Cons.B. 

NAVAL ARCHITECTURE. 
——— oot. ee B oy Yea O.B.E., 


BNGINEBRING | DEBIGN AND DRAWING, 
. Wemyss Axperson, M.Bng., M.Inst. 


-B., M. I.Mech.B. 
RBFRIGERATION. 
John William Hugbes Professor of Bagiuvertan 
- itr. Anperses, M.Eng., M.Inst.0.8 
METALLURGY. 
Henry Bell bwin Professor-—-C, O. BANNISTER, 
Assoc. R.5.M 
MATHBEMATIOS, 
Professor F, 8. Oanry, M.A. 
APPLIED MATHEMATICS. 
Professor J UDMAN, M.A., D.Sc. 


MATHEMATICAL HYDROGRAPHY. 
Lecturer—R. O. Sraeer, M.A., M.Sc. 
PHYSICS. 


Lyon Jones Professor—L. R. WILBERFORCE, MA. 
iawe" > Rrog, M.A. 


Grant Professor of Py he 5s Chemistry—B. ©, 0. 
enit® O.B.B., M { 8e., Re 
ior Lecturer in Analytical Chemistr: 
7 Surarn Tomas, D.Sc. 2 
ang 


von, bs * S H. Bosweut, 
B., D.Se., M Lins Mie M., F.G.8. 
€ Pros us of the Faculty may be obtained 


on ppt to the . 
BDWARD Ca , Registrar. T 421 





niversity | of London.— 


Lectures on “THE 


MINRS (ietaltorgea Lecture Room), age 
Consort Road, Kensi 8. 
TUESDAYS, YRBRUARY 2ist, 28th, and Mahon 
Tth and 14th, 1922, at 5.30 p.m. The Leetures 
will be illustrated by lantern slides. The Chair at 
be taken by Professor 


the first ure will 
H. C, H, Canpenter, PRS, 
FREE, WITHOUT TICKET. 
BDWIN DBLLER, . 
423 


ADMISSION 
niversity ¢ of Gleapow. 
FACULTIES OF ‘ARTS AND SCIENCE. 
WINTER SBSSION, 1922-23, 


THE UNIVERSITY HEREBY GIVES NOTIOB 
that all APPLICANTS for ion to attend 
during the WINTER SESSION commencing 9h 
October, 1922, and of the classes in the under-noted 
Departments, must apply for and lodge with the 

ge a Form of pplication not later than 
Slst May, 1922. 


Departments of: 
Mathematics. Chemical Laboratory. 
Natural Philosophy. Ene 
Physical Laboratory. ny 
Chemistry. 


otat 








DONALD OM ROALISTER, 
Principal. 

January, 1922. T 285 

orrespondence Courses for 


I, Mech. B., all BNGI- 
1 Courses and ao 





m.—For full icu! 

apply to Mr. TREVOR W. FRILLIgS, B.Sc. (Hons.). 
—_— M.Inst.0.H., M.R. 

Chambers, 58, South John "These Nacamiele 575 


TO ENGINEERS emma AND 
LAUNDRY). 


THE METROPOLITAN ASYLUMS BOARD 
vite se 


. in parate 5 
oi rpenders for the followin 


WORES at the Sastern Fever «ae 
Extension, Homerton Grove, Homerton, BE. 9 
(a) Installation of Electric Kighting and Power, 
Telephones, a Alarms. 
() In payee sd. ee a Continuous or vind gpecit —— 
with Drawings an 
tions aaa ta by ? ie. . CoopEzrR, Mle. i, 
M.I.Mech.B., Engineer-in-Chief. The Drawings, 
8 pecifications, = ‘orms of Tender may be ins 
at ba Office of the Board, Embankment, B. 
and after Ten a.m on Thursday, 16th F 
and can then be obtained upon ent of a deposit 
of 21 in res of each work. amount the 
| ae will be returned only after the receipt of a 
bona fide Tender sent in accordance with the 
instructions on the Form of Tender and after the 
Specification and the Drawings have been returned. 
Tenders addressed as motel en the form must be 
delivered at the Office of the Board not later than 
2.30 p.m., on Wednesday, Ist March, 1922. oi 
4 


er, 
, DUNCOMBE MANN, 
Clerk to the Board. 


MANCHESTER CORPORATION WATERWORKS 
THIRLMERE maak x al FOURTH PIPE 


. 4, on 
, 1922, 





MANUAL, AUTOMATIO AND 
REFLUX _VALVES, &c. 


The Waterworks Con Committee oni 


[renders for the Sup ppl ly of 
40 in. MANUAL SLUICE 
AUTOMATIO STOP VALVES and 54 in. REFLUX 
VALVES, with Airvalves, Gangways and Other 
Ironwork. 

Form of Tender, &c., may be 





Re C.E., I. Mech. E., B: Sc., 


and all on Examinations.—Mr,. G. 
ct she at 5 M. Roan A.M. Inst.0.H., F.8. [! ” 
CANDIDATES personally 
> 5 Er a1. FREFARES Thousands successes 
during the last sixteen 
i Oe at ~ vicnt 
WwW. Tel. Victoria 


[est C. E. Exams. —Successes 


as usual last Exam. by Correspondence Ooach- 
Successes b: hundreds, several Sec. 
embraces essional experience. 
Address, 7434, Offices of ENGINEERING. 


ee University 
TUTORS, 254, Oxford Road, Manchester. 
1876. Postal courses for aif Engineering 
ooall Enrol now for 1.C.B.and 1.M.B. Courses, 
100 per cent. passes last Exams, 9750 


ears, Courses may com- 
ictoria St., acne: 














TEN DERS. 
TO BAKERY.ENGINEERS AND OTHERS. 
THE METROPOLITAN ASYLUMS BOARD 
ite 


Trenders for the Installation of 


A NEW STBAM PIPE PEEL OVEN at the 
Leavesden Mental Hospital, King’s Langley, Herts, 
in accordance with drawing an 7 

red by Mr. T. Cooper, M.Inst.C. M. 

ngiten-ia- Chief. The Drawing, Specification and 
Form of Tender may be inspected at the Office 
of the Board, Embankment, B.C. 4, on and after 





Ten a.m, on ‘Monday, 13th February, and can then | 


be obtained upon payment of a deposit of 21. The 
amount of the deposit will be returned only after 
the receipt of a bona-fide Tender sent in accordance 
with the instructions on the form of Tender and after 
the specification and the drawing have been 
returned. Tenders addressed as noted on the form 
must be delivered at the Office of the Board not 
later than 2.30 p.m. on paca Ist March, 1922. 


By Ord 
DUNCOMBE MANN, 1436 





obtained on application to the Secretary, Water- 
works Offices, Town Hall, Manchester, upon 
payment of a deposit of Five Guineas, which will 
be returned to the tenderer provided that he 

shall have sent in a bona fide Tender and shall have 
returned the Documents and the Drawings lent to 
him, the Drawings to be unmarked. - Further 
information, if required, may be obtained from the 
Waterworks Engineer. 

Sealed Tenders, endorsed as directed, must be 
delivered at the Waterworks Offices, Town Hall, 
Manchester, not later — = ag 14th March, 1922. 


By O 
THOMAS HUDSON 


Town Clerk. 
Town Hall, Manchester. 
l4th February, 1922. T 472 


THE GREAT INDIAN PENINSULA RAILWAY 
COMPANY. 





The Directors are prepared to receive 


pee for the Supply of 


the following STORES, namely::— 
Specification Fee. 
Lamps and Fittings 2/6 
2. Firebricks and Fireclay 7/6 
3. Station Bells, Bibcocks, &c. 3/6 
4, Stationery, &c. 10, 

Specifications and Forms of Tender may be 
obtained at this office on payment of the fee for 
the Specification, which payment will not be 
returned. 

The fee should accompany any sapmentins by 
post. Cheques and Postal Orders shou rossed 
and made payable to the Great Indian Peninsula 
Railway Company. 

Tenders must be delivered in separate pivdeos, 
sealed and addressed to the undersigned, mar 
“Tender for Lamps and Fittings,” or as the case 
may be, not later than Eleven o'clock a.m., on 
Tuesday, the 28th February, 1922, 

The -Directors do not bind themselves to accept 
the lowest or any ewe © 

. H, WALPOLE, 


Secretary. 
Masry. ‘s Offices, 
jopthall 1 B.C, 2, London. 


15th hacen, 1922. T 479 





Olerk to the Board. 
BUSINESS FOR SALE. 


MACHINE TOOLS. 


Fe Sale by Private Tender 


asa Going Concern, by order of the Receiver 
for the Debenture Helders. 

The BUSINESS and WHOLE UNDERTAKING 
of HARRY F. ATKINS, Limited, in Liquidation, 
Machine Tools ufacturers, Old = Fletton, 
Peterborough. 


The FRERHOLD ne NGI NBRRING WORKS, 
with the Fixed and Loose Plant and Machinery, 
Fixtures, Fittings and Office Furniture, Too s, 
Jigs, Templates, Stores, Stock-in-Trade, Goodwill, 
Patent Rights, Patterns and — 

Tenders will be February, 
1922, when han will oa on c ered. The Receiver 
does not bind himself to accept the highest or any 
Tender.—Particulars and ers to view may be 
obtained from Messrs. DARK B, ROBSON & BATTY, 
146, Bishopsgate, London, B.0. 2. T 337 


BAST INDIAN RAILWAY. 
The East Indian Ratiway © + Rid is prepared to 


[renders for { the Supply and 


DELIVERY of :— 
(l) CARPENTERS" TOOLS, 
2) FILES. 


) 
&) HANDLES lash, for coal shovels 
an 
ped Specification to be seen at the Company's 


ces. 

Tenders are to be sent to the undersigned, — 
“Tenders for Tools,” or as the case may be, 
later than Bleven o'clock a.m. on Wednesday the 


"i Company Itself the right to divid 
reserves to e to e 
the order, also to decline an er without 
a reason, does not itself to accept 
or any tender. 
For each § a fee of 21 1s, is charged, 
which cannot ander any circumstances be return 





ed. Sw. ‘I, on and 





PORT OF BRISTOL. 
NEW ELECTRIC CRANES, AVONMOUTH DOCK. 
The Docks Committee are prepared to receive 


y I ‘enders for the Construction 

of FOUR 30-cwt. MOVABLE ELECTRIC 
JIB CRANES and the ERECTION of the same in 
front of Shed “A,” Avonmouth Docks, 

On and after Monday the 20th February, 1922, 
copies of the Specification and Contract Drawing 
can be obtained from the undersigned on production 
of a receipt showing that a deposit of £3 has been 

“ to the BRISTOL DOCKS COMMITTEE, 

UBEN SQUARE, BRISTOL, TO WHOM ALL 
On UES MUST BE ey PAYA ~~ The 
Deposit will be returned bona fide Tenderers 
after the receipt of the Tender ® with all the prescribed 
documents and drawings. 

Tenders must be enclosed in a sealed envelope 
endorsed “* Tender for Four 30-cwt. F ric Cranss” 
and addressed to the General Managerand Secre 
of the Docks Committee, 19, Queen Square, Bristol, 
and must be delivered to him accompanied by all 
the prescribed documents and drawings, before 
Ten a.m. on Friday, the 17th day of March, 1922. 

The Docks Committee do not bind themselves to 
accept the lowest or a Tender. 

THO MAS A. PEACE, 


Engineer. 
Avonmouth Docks. 
February, 1 T 488 


EDINBURGH OURPORATION ELEOTRICITY 
SUPPLY. FORTOBELLO STATION. 


The Lord Provost, Magistrates and Council invite 


Engineer's Office, 





['enders | for the following|s 


SprcrricaTion No. 41. AUXILIARY PLANT 
AN IPEWORK. 


A of the Spectfication and accompanying 
Drawi sd be obtained from Sir ALEXANDER 
W iewenpr, 1%, ng Street, bgp 
pay- 


after th: 5 ee Sees ee 
tof 222s. An addi copy of 


ment of a de 
the 8 





No. 41,” m eatet be +7 at the office of the under. 
—, - ow a later than Monday, the 20th March, 
en a 
The Connell d do not bind themselves to’ accept the 
lowest or any Tender. 
A. GRIERSON, S.8.C., 


Town Clerk. 
City Chambers, Edinburgh. 
February, 1922. T 489 


APPOINTMENTS OPEN. 
REGENT STREET, 





THE POLYTECHN a5 a 


The GOVERNORS will will shortly proceed to 


A? point a Head of the Engi- 


RING SCHOOL (Day and ait. 

according to Burnham Scale for Technica! 
Pencbone £700 to £900. Duties to commence 
September Ist. 

‘andidates should have good academic qualifica- 
tions, practical and teaching experience.—Applica- 
tion, (on special form) must be made on or before 
6th March, 1922, to the DIRECTOR OF BDUCA 
TION, from whom further particulars may be 
obtained. t mae £1} 

CITY AND GUILDS (ENGINEERING) 

COLLEGE. 


CHAIR OF ELECTRICAL ENGINEERING. 


The Delegacy of the City and Guilds (Engineering) 
College invite 


lications for the Appoint- 

NT to the PROFESSORSHIP and HEAD 
of the DEPARTMENT OF ELECTRICAL ENGI- 
NBERING in the College, Pi succession to 
Professor T. MATHER, as from the 
commencement of the session Tas, 

The College forms the Engineering Section of the 
Imperial College of Science and Tec nology and is 
conducted by a Delegac gacy representing the Imperial 
College, the City and Guilds of London Institute 
and the Goldsmiths’ Company. 

A copy of the terms and conditions attached to 
thea hoe may be had on application to the 
BEC 'ARY to the Delegacy, City and Guilds 
engineering) College, Exhibition Road, London, 
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LONDON COUnSS COUNCIL. 


Required, Instructors in (4) 
DEWORK in; INSTRUMEN 
MAKING, and (1) MOTOR ‘ri DY BUILDING ; 
and s) THOHNI AL DRAWING in : (1) GENERAL 
TECHNICAL; (1) INSTRUMENT MAKING 
courses ; (C) PRACTICAL SCIENCE for technical 
and e courses ; (D) MATHEMATICS (includin 
arithmetic (senior) and calculations for technica 
courses) for appointment to the panels of staff 
eligible for employment, as required, at evening 
institutes. The placing of a candidate's name on a 
panel is no guarantee of employment, and it is 
unlikely that fresh vacancies will arise before 
September next. Salary 15s. for two hours’ teaching 
(20 per cent, increase paid conditionally until July, 
= sues the continuance will be considered). 

“PP Education Officer (IT. 58), New County 
Hal on 1 (stamped addressed foolscap envelope 
necessary) for Form T. 40/17 (Pp) to be returned by 
4th March, 1922. Preference given to persons who 
served or attempted to serve with H.M. Forces. 
Canvassing disqualifies. 

JAMES BIRD. 
Clerk of the London County cpu ee 


Re uired by Old-established 


grcerins Firm in India, experienced 
SALESMAN for Engineers’ Stores and Hardware. 
Single, age about 25, of good address and Public 
School education. —Reply fully, stating age, 
experience, and present sal Z.O. 794, care of 
DEAcon’s, Leadenhall Street, "0. 3. T 473 


Nas Furnace Salesman.-—- 
Heat-treatment SPECIALIST REQUIRED 
to introduce new type furnace for hardening without 
oxidisation. Preference given to those with know- 
ledge of metallurgy and practical experience in heat 
treatment. Permanent position offering good scope 
for the right man.— Address, with tull particulars of 
age, education, training, and experience, T 429, 
Offices of ENGINEERING. 


{echnical Assistant (prefer- 


ably one having passed the Intermediate or 
Final qualifying Examination of the Chartered 
Institute of Patent Agents) REQUIRED in the 
Patent Department in London of a large engineer- 
ing Company, with good experience in drafting 
specifications and claims, both British and Foreign, 
and able to supervise the preparation of drawings, 
answer official objections, etc. Some knowledge 
of French and German an advantage, but not 
essential.—Replies (which will be treated in strict 
confidence), obiving full particulars, should be 
ad CHARTERED Patent AGERT, T 422, 
Offices of ENGINKERING. 


L "ge. e Manufacturers of 


UIRE an 
Machinery p= a we 

















ASSISTANT i their Dest 
occupied a similar position with a first-class frm 
for at least three years. Apply. giving full 

rticulars and stating salary required.—Address, 
P'sea , Offices of ENGINEERING. 


Firm of Iron and Steel 

Manufacturers in South Wales REQUIRE a 

PRACTICAL MAN (30 to 40 years of age) 3 

= Works a, Must have had yarn 
similar capacity and 

constneent with the runn of Blast Furnac ces, 

Steel Works, Rolling Mills ea 


ce. da 
State sun, _ tT 308, Offices of BNGINEER! NG. 


anted.—British Gas Co. 


has VACANCIES for ENGINBBR-PUP!LS 
in Belgium. Commencing Fes, 3600 p2-i 


pros 17-18; eference given ‘© 
School. boys with know of chemis:'y 
and Pronch.—Appiy in in own handwriting, mention- 
references, to 
ns Sareerent. 
ImpeRiat Contiventat G. 
6, London Wall, B.C. 2. 
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THE AIR CONFERENCE. 
(Concluded from page 175.) 

WE now conclude our report of the proceedings 
of the second Air Conference by dealing with the 
technical papers and the discussions onthem. The 
papers were read on the afternoon of Tuesday, the 
7th inst., and the discussion was taken on the 
afternoon of the following day. Lord Weir of 
Eastwood occupied the chair on both occasions. 
In opening the proceedings on the 7th inst., the 
Chairman first congratulated the Air Ministry on 
having called the Conference together. He also 
remarked that the technical session would deal 
with basic problems upon the solution of which the 
whole development of, the industry depended. In 
fact, the matter, he said, might be put shortly 
by saying that our security in war and prosperity 
in peace were dependent upon our being at least 
six months ahead of all other nations as regarded 
the technical side of aviation. He then called on 
Major F. M. Green to read his paper, an abstract of 
which we give below. 


RESEARCH FROM THE DESIGNERS’, CONSTRUCTORS’ 
anp Ussrs’ Pornts oF VIEw. 

From the designers’ point of view the author 
considered the most important matter is the inter- 
pretation of wind channel experiments so that they 
can be applied with certainty to full-size machines. 
In this connection he urged the importance of thrust- 
meter measurements and also referred to the import- 
ance of research on control at low speeds. Wind 
channel measurements of resistance, he pointed 
out, were of considerable value to designers since 
they could be applied to full-scale machines without 
much error. Attention was also called in the paper 
to the need for research on propeller efficiency and 
on the power absorbed in engine cooling. 

The author expressed the view that owing to the 
_ widely varying natural characteristics of timber 
further research into its properties was not likely 
to afford much help, and with regard to wing 
coverings he thought it more hopeful to improve 
existing dopes than to experiment with metallic 
coverings. For structural purposes, he considered 
that steel offers advantages over wood, but had not 
much hope for the employment of aluminium 
alloys for the purpose. Research into the method 
of calculating the strength of aeroplane structures, 
the author said, would certainly lead to improve- 
ments in design, and he thought that more work 
on this subject would produce simpler methods 
than those now in use. Engine reliability and 
weight, he pointed out, were largely dependent on 
the materials used, and for this reason research was 
needed to enable higher quality alloy steels to be 
produced with regularity. There was also room 
for research on aluminium alloys (particularly 
castings), as well as on various types of bearings 
and fuels. 

From the constructors’ point of view further 
knowledge was needed, the author said, on joining 
materials by glueing wood and by soldering, brazing 
and welding metals. The production of stiff, light 
forms suitable for fairings was another matter 
requiring attention. For the engine manufacturer, 
he added, many problems of a practical nature in 
connection with heat treatment and the production 
of stampings required solution, but these, he thought, 
were not so much matters for research as for direct 
experiment. 

Among the problems of interest to the user, the 
author mentioned safety from fire, both in flight 
and in crashes, and also the safe landing in small 
aerodromes ; landing gears in general, he added, 
offered possibilities for improvement. With regard 
to alighting on water, the author said that existing 
knowledge of boats and floats might be extended by 
research, but the construction of these parts must 
be guided by direct experiment. In the problem of 
silencing engines and airscrews, he thought, some- 
thing might be done by the construction of 
sound-proof cabins. The matters of parachutes, 
meteorology, navigation and multi-engined aero- 
planes were also referred to, and, in conclusion, the 
author pointed out that the results of research 
were frequently given in a form not easily under- 
stood by the practical man. Finally he expressed 
the hope that the urgent need for economy would 
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not prevent research from being carried on in the 
future in the same spirit as it had been in the past. 


Progress OF RESEARCH. 
The second paper of the afternoon session was by 
Brigadier-General R, K. Bagnall Wild, and was 
entitled “‘ The Progress of Research.” As, however, 


we reprint this paper on page 214 of this issue it is 
unnecessary to refer further to it here. 


ATRSHIPS. 


The last paper was one by Major G. H. Scott on 
airships. In this the author mentioned that the 
fact that no ground organisation for airships existed 
outside Great Britain had prevented demonstration 
flights of three or four days’ duration from being made 
with our airships, and expressed the view that if a 
move was not made now to develop them one would 
be forced upon us within the next two years. He 
based this opinion on airship developments now 
being made abroad, notably by the United States, 
France, Germany and Italy, and gave some parti- 
culars of the present position and future prospects of 
airships in each of those countries. On the subject 
of airships for Imperial communications, he ex- 
pressed the view that a satisfactory system of aerial 
transport over the world could only be established 
by aeroplanes and airships working together, 
work between main terminals being carried out by 
airships and the terminals being fed by aeroplanes. 

Referring to the R. 38 disaster, the author 
explained that in this ship, which was intended to 
outfly the German airships, a very high ceiling was 
necessary and consequently low factors of safety 
had to be employed. A high ceiling was not 
required for commercial airships, so that the factors 
of safety could be considerably increased. He also 
added that our knowledge of the problems involved 
had greatly increased in the four years that had 
elapsed since the R. 38 was designed. 

Dealing with the technical position of the modern 
British airship, the author affirmed that an airshi 
could now be built, the performance of which could 
be completely established beforehand without 
introducing any untried features. The airship 
he proposed would be of 2,500,000 cub. ft. capacity, 
giving a gross lift of 75 tons, and a useful lift of 
12 tons for freight, on non-stop journeys of 2,000 
to 2,500 miles. This, the author said, would enable 
35 passengers and 7 tons of mails to be carried 
from England to Egypt without an intermediate 
stop, the journey occupying 50 hours at a speed 
made good of 50 miles per hour. India, he stated, 
could be reached in a further period of from 4} to 5 
days. He then dealt in detail with each individual 
part of the airship, claiming a life of five years for 
the hull, and recommended the German method of 
constructing gas bags of fabric stuck together with 
gelatine glue. When dealing with engines, he 
remarked that no satisfactory British airship engine 
had yet been developed, and referred to the impor- 
tance of fuel economy for airship work. The heavy 
oil engine was also mentioned as a probable develop- 
ment of the near future. The question of safety 
was discussed, and the dangers due to fire and 
weather conditions were both referred to. The 
former, he said, might be made practically negligible 
by careful design, but would be greatly diminished 
by the advent of the heavy oil engine. As regards 
weather conditions, he pointed out that an airship 
was perfectly safe while in the air, such accidents 
as had occurred from this cause having happened 
while handling the airship on the ground. Re- 
ferring to the mooring mast at Pulham, which was 
illustrated and fully described on page 423 of our 
volume cxi, the author remarked that recent 
experiments had conclusively proved it to be a 
perfectly practical proposition. 

In considering the commercial development of 
airships, the author continued, the value of the 
bases for co-operation in naval defence must not 
be overlooked, and in this connection it was necessa‘ 
to think not only in terms of the North Sea, since, 
in the future, airships would be able to operate 
over large areas of the world. He dealt at some 
length with the question of the vulnerability of 
airships to incendiary attack, and mentioned that 
experiments with helium and with an outer envelope 
of non-inflammable gas had given promising results. 
This limitation of vulnerability, he said, only applied 


to airships operating over waters controlled; by an 
enemy or in close proximity to hostile land bases. 
He mentioned also that the armament of airships 
might be considerably improved, and expressed 
the opinion that the reason airships were not now 
employed extensively for naval purposes, was the 
absence of mooring masts and bases in various parts 
of the Empire. The author was convinced that no 
financial economy would be effected by the temporary - 
cessation, of airship activities in this country, 
and concluded with a plea for the establishment 
of the England—Egypt, Egypt—India, India— 
Australia route, or at any rate of the England— 
India route. 

At the conclusion of Major Scott’s paper the 
meeting was adjourned. 

Disovussions. 


In the discussion of the three papers above re- 
ferred to, Captain de Havilland, who was first 
called upon by the chairman to speak, said he 
wished to make a few remarks on Major Green’s 
a The speaker agreed that the question of 

ty was one of primary importance. They 
could, however, now produce machines of sufficient 
structural strength to avoid all possibility of failure 
in the air, and the speaker thought the danger 
from fire had been almost eliminated. The use of 
heavy oil, instead of petrol, as fuel would ensure 
complete safety from fire and would also greatly 
reduce the cost of operation. Improved comfort 
for passengers, he thought, was in sight though it 
might not be possible entirely to eliminate the 
possibility of air sickness, He agreed with Major 
Green that research was required in connection with 
air-screw silencing, and also agreed that the single- 
engined machine was as reliable as the multi- 
engined type. The question of the best type to 
employ for transport work must, the speaker con- 
sidered, be settled by direct experiment. In the 
matter of the application of the results of wind- 


p|channel experiments to full-scale machines the 


speaker thought that Major Green took rather 
extreme views, and said that reasonably accurate 
predictions of performance were usually possible from 
data obtained from models, The speaker did not 
advocate research on metal construction, and stated 
that, in practice, wood was much stronger than was 
generally supposed. He thought that tests might 
well be made on old machines, the performances of 
which were said to deteriorate with age; but he 
doubted this. Wood construction in any case 
was much less costly than metal construction, and 
he therefore thought that there was room for re- 
search in connection with the former. The speaker 
agreed that control at low speeds was a matter for 
investigation, but with regard to high-lift wings, 
expressed the view that the matter had not yet 
reached the stage of practical value owing to diffi- 
culties in connection with control. In conclusion, 
he referred to the fact that at the present time 
designing firms had no opportunity for testing 
out a new design, and he thought facilities for this 
should be granted. 

The next speaker, Lieut.-Colonel M. O’Gorman, 
said he spoke mainly on behalf of the Royal Aero- 
nautical Society, but to a certain extent also for 
himself. He referred to a remark made by Lord 
Gorell to the effect that technical qualifications 
would be, if anything, a disadvantage in his (Lord 
Gorell’s) office as Under-Secretary of State for Air. 
The speaker di strongly from that and 
deplored the fact that, as far as he was aware, 
there was no person with distinct technical quali- 
fications on either the Air Force Council or the 
Army Council. Referring to Major Green’s paper, 
the speaker said that while it was very important 
for the designer to know the user’s point of view 
the converse was also the case. If the user were 
incapable of understanding the designer’s point of 
view the rate of progress would be slow, and if 


ry | we had not intelligent purchasers we should not 


have good aeroplanes, The speaker expressed 
approval of the formation of a staff college by the 
Air Ministry and pointed out the advantage it 
would be to designers if pilots had sufficient tech- 
nical knowledge to explain the results obtained 
from a machine in flight. He would summarise 





his remarks by begging the Air Ministry to press 
on with the technical education of pilots, to press 
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for the best possible standard in design, and to have 
an assessor versed in the last word in design and 
technics. 

Professor L. Bairstow, who followed, referred to 
a remark in General Bagnall Wild’s paper to the 
effect that four-fifths of the work of his department 
was engineering and the remainder research. This 
being so, the speaker thought the department 
should resume its old title of technical department 
rather than its present one of research department. 
In these times of retrenchment when a call for 
economy came it would be possible to cut down 
expenses by 25 per cent. and at the same time to 
eliminate research. During the past year all air- 
ship research had been cut out and aeroplane re- 
search nearly so. In this connection the speaker 
quoted from a paper published in the Journal of the 
Franklin Institute to the effect that scientific 
investigation was now a most important feature of 
aviation, and the countries which had developed 
the best airships and aeroplanes were those which 
had the best scientific equipment. The speaker 
thought that Germany and Great Britain, respec- 
tively, were the countries referred to, and he wished 
to associate himself with this view. On the point 
raised by Major Green as to the relation between 
model and full-scale experiments, the speaker 
said that all workers were in general agreement, 
although there was considerable divergence of 
opinion as to the relative urgency of the work. 
Major Green had suggested direct comparisons but 
these, the speaker pointed out, had been in opera- 
tion for many years, They were pressing forward 
in this direction, but he thought the solution would 
be forthcoming not from experimental work but 
from the universities. The problem had been 
stated in 1851 by Sir G. Stokes, and a good deal of 
work had been done since then. Most of the obstacles 
to a solution had been removed and he thought 
a purely mathematical solution would be most 
convincing to the designer. On the point raised by 
Major Green that the results of research were not 
given in suitable form, the speaker said that re- 
search workers regarded hard and fast rules as 
sources of danger. Aviation, the speaker thought, 
was too new as regards fundamental principles for 
the safe application of routine methods. Many 
minor defects of the aeroplane could be remedied 
without new knowledge and could be taken in 
hand by the designers at once. A difficulty in 
this connection had been referred to by Captain de 
Havilland, viz., that as soon as a new machine took 
the air it was taken out of the hands of the designer. 
The organisation, the speaker thought, should be 
changed so as to give the designer some interest 
in the improvement of detail, The subject of control 
at low speeds was one for the designer to remedy 
and for the research worker to provide data, but at 
present research was greatly handicapped by un- 
suitable organisation. 

The discussion was continued by Professor F. W. 
Burstall, who said he wished to refer to the co- 
operation of the universities in research work 
mentioned in General Bagnall Wild’s paper. The 
speaker said the universities were very sympathetic 
but found themselves in a serious financial position 
so that they might not be able to do all that could 
be desired. The only other point he wished to 
speak about concerned the motor itself. It had 
been shown by the classic work of Ricardo that the 
ordinary petrol motor with carburation had very 
nearly reached the limit of economy. The matter 
of direct injection had been refe to by General 
Bagnall Wild, but whether this was solid injection, or 
air injection had not been mentioned. Air injection 
the speaker said, was the most ient method of 
atomisation, but it had the defect t it was not 
very easy to arrange for in an engine weighing 
24 Ib. per brake horse-power. Solid injection 
laboured under the disadvantage that the fuel 
could not be broken up so effectively as with air 
injection. He mentioned some experiments made 
with crude oil, and stated that in these experiments 
using air injection the speed could not be raised 
above 600 r.p.m., while with solid injection the 
age obtained was only 450 r.p.m. to 500 r.p.m. 

blem, he said, was one of extreme difficulty 
ich could best be solved by basic research. 
The speaker also referred to a method of investigat- 





ing sprayers by photographic means and pointed 


out that it would be more economical, in the long 


run, to spend a year orso in investigating the problem 
in this way than to endeavour to obtain a solution 
by working on the engine. 

The next speaker, Sir Richard Glazebrook, said 
the importance of fundamental research had been 
so strongly impressed upon the Conference that it 
was unnecessary for him to emphasise it. Sir 
Richard remarked that Sir J. Thomson had said 
some years ago that fundamental research might 
bring about a revolution whereas ad hoc research 
cial only produce a reformation. It was necessary 
to give every support to fundamental research for 
which men must be free and must be allowed to 
go their own way. There were, however, many 
other things between fundamental research and 
ad hoc research necessary for the solution of many 
problems. In the connection between wind tunnel 
experiments and aircraft in the air it was realised 
that all we ought to know was not yet known, but 
investigations on this matter were going on. With 
regard to safety, a more accurate knowledge of 
stability in the air, particularly of lateral stability, 
was required for this purpose; both wind channel 
and full-scale experiments were needed. Those in 
charge of research at the National Physical Labora- 
tory and at Farnborough were fully aware of the 
importance of that. More knowledge as to the 
distribution of air pressures on various parts of the 
machine was also required. In this connection 
the speaker mentioned that from a list of work 
in hand at the National Physical Laboratory for 
February he found that six or seven wind channels 
were e on such problems as the investiga- 
tion of the stability of complete models, on air- 
screws, on international trials of models which 
were to be tested for comparison in other aero- 
dynamical laboratories, on pressure plotting, on 
the strip theory of thick wings, on stresses in struc- 
tures, fluid motion, elasticity, and the silencing 
of air-screws and on streamline wires. These were 
some of the problems at present occupying the time 
and attention of the highly skilled staff of that 
institution. The programme of the Royal Aircraft 
Factory at Farnborough was similar, but, owing to 
shortage of staff, the progress was not so rapid as 
could be wished. The speaker wished to add a 
final word with regard to airships. He was not 
about to press for large expenditure but he thought 
some work ought to be done. They had been told 
yesterday of the toll paid last autumn, and he 
thought that was one lesson on the importance of 
research. It appeared now that information was 
in existence before the accident which, if fully 
utilised, would have shown grave doubts as to the 
safety of the airship. It was not utilised because 
it was incomplete and because those responsible 
for the design did not feel sufficiently certain of the 
information. What was wanted was a connecting 
link between model and full-scale work. The 
demand had been made for full scale work, and it was 
not possible to combine safety and the high per- 
formance called for in the R.38 without it. The 
speaker gave a summary of the full-scale work 
already done on airships, which was very little and 
very incomplete. There was now an opportunity 
for carrying out such work which would not be 
very costly, and it should be put in hand before the 
available ships were deleted. He suggested that 
such work was due to the memories of the brave 
men who had urged its necessity during their lives. 

Mr. A. E. L. Chorlton, who spoke next, said 
that he hoped that in future conferences the dis- 
cussions would be in a similar manner 
to those at the British Association meetings, 
technical matters being kept separate from those 
relating to problems, &c. He proposed 
to confine his remarks to applied research, and he 
wished to deal first with the point raised in Major 
Green’s paper as to the two theories of lubrication 
and ing areas—the Michell theory and the 
ordinary method of calculation. Major Green had 
asked for an explanation of the apparent paradox 
but had omitted any reference to the matter of 
temperature, ing on bearings, the speaker 
said, was a question of temperature—the smaller 
the bearing for any given loading, the greater were 
the precautions which had to be taken to prevent the 





temperature from rising unduly. The speaker was 

to note the manner in which Major Green 
had dealt with research, and agreed that, with regard 
to engines, more gain was obtained from a con- 
sideration of the metals used than was possible on 
the thermal side. He was strongly in favour of a 
light weight engine and pointed out that if it were 
possible to construct an engine of a magnesium 
alloy, the reduction in weight would enable at least 
four more passengers to be carried and increase the 
revenue on the Paris route by 24/1. per trip. The best 
that could be done by thermodynamic means would 
only be equivalent to a saving of some 10 per cent. 
in fuel consumption. The speaker referred to the 
valuable work in metallurgy carried out at the 
National Physical Laboratory, but said it did not 
go far enough. He would like to see the great 
industrial combinations encouraged to take up the 
problem. 

Professor B. Melville Jones said he believed there 
was a great obstacle in the way of technical develop- 
ment in air matters from the gap which existed 
before the war between technical men and flying 
men; he thought there was a danger of the gap 
re-opening. He therefore made a definite suggestion 
to the effect that the Air Ministry should consider 
the arrangements for the formation of a small 
reserve of from five to ten technically-trained men 
and give then a year or so’s training in the Air 
Force, teaching them to fly and making them fully 
acquainted with the duties of an Air Force officer. 
Much had been said at the Conference, the speaker 
continued, on the subject of safety and the need for 
regularity in flying, both of which were of funda- 
mental importance in commercial work. Regularity 
in flying meant flying in bad weather and involved 
flying in clouds. For the latter purpose the turn 
indicator made all the difference, but the speaker 
was surprised to find that the cross-Channel 
machines were not equipped with this instrument. 
Professor Jones concluded his remarks by expressing ° 
his agreement with the various speakers who had 
advocated airships and stated that he considered 
that they would be the key to the situation in the 
future. He therefore thought that minor experi- 
ments should be continued, and, if possible, an 
airship should be retained for research work. It 
would, he added, be very difficult to take up the 
matter afresh in’five or ten years’ time if work in the 
meantime were entirely suspended. 

Mr. J. D. North said he had been glad of an 
opportunity to attend the Conference in order to 
learn, if possible, the cause of the present unhappy 
condition of aviation. He desired to know if any- 
thing connected with the aeroplane itself was 
responsible. He had been glad to hear the opinions 
expressed as to the future of the aeroplane, and 
himself thought there were real prospects of improve- 
ments if they were able to carry on the work. As 
regards metal construction, the speaker said he 
wished to support Major Green in spite of what 
Captain de Havilland had said as to the high cost. 
The speaker hoped that metal construction would 
help to place civil aviation on a more satisfactory 
financial basis. Success, however, would only be 
possible on a large scale, so that on the present 
scale they were compelled to fall back on subsi- 
dised services and also on research. 


The next speaker, Mr. H. P. Folland, who was 
heard with difficulty, said he was surprised that 
the aeroplane of to-day was exactly the same in 
principle as that of six years ago. At least one 
engineer, Caproni, had made an endeavour to break 
away from conventions, but the effort made on a 
large scale had failed in the initial stages. It would 
be interesting to have an investigation and research 
on machines of the Caproni type. With the larger 
machines, the allocation of the mgers was an 
important matter, and the speaker thought that 
Caproni was on the right track in this respect. He 
was not in favour of steel construction for aeroplanes 
as it appeared to be extremely expensive. Another 
drawback to this method of construction was that it 
consisted of a vast number of small parts and a vast 
number of rivets. The best solution was a structure 
of wood and steel in combination, and he suggested 
that, for the time being, spars and other parts likely 
to be affected by atmospheric conditions might well 
be made in steel, while the surrounding parts, such 








Fes. 17, 1922. ] 


ENGINEERING. 


189 








as ribs, should be of wood. He thought it would be 
many years before a better wing covering material 
than fabric would be produced. On the question of 
research, the speaker noted that money had been 
allocated to the development of helicopters, but 
before these could be successful a more reliable 
engine must be produced. He thought the money 
would be better spent in developing engines. Com- 
parative tests on bodies with air-cooled and water- 
cooled engines would also be very interesting. The 
speaker also referred to the design of commercial 
machines, and advocated the drawing up of inter- 
national rules as to landing s , 

Captain G. T. R. Hill said he wished to speak only 
on the subject of safety. Accident statistics, he 
said, were usually expressed as so many passengers 
killed per mile flown, and the figure given was a 
very small one. To bring the matter forward in a 
more vivid manner the speaker said that if travelling 
on the London tube railways were as dangerous as 
air travel, about 300 passengers would be killed 
every day. He thought the public realised the 
danger of flying, and that they were quite right. 
Something, he said, must be done to increase the 
safety of air travel, and he then briefly outlined his 
own method of dealing with the matter, which 
consisted of providing two engines, each of sufficient 
power to propel the machine alone if the other failed. 
If it were known that engine failure did not involve 
a forced landing, he thought public confidence 
would be increased and that people would travel by 
air in far greater numbers than at present. 

Major H. Hely Pounds, who represented the 
Royal Colonial Institute, said the Institute had 
been considering the matter of aviation and would 
endeavour to encourage it in every possible way. 
The Secretary of State for Air, the speaker said, 
had made a comment which greatly surprised him, 
to the effect that we were possibly going through a 
state of indefinite depression in which we could 
not do much in commercial aviation, and it therefore 
did not matter if we lost the whole of the personnel 
as we could afterwards restore them. The speaker 
thought this was a rather startling statement to 
come from a Minister of the Crown. It was most 
necessary for us to keep the organisation we had 
as it was very costly to recover lost ground. Lord 
Gorell had referred to the inconsistency of news- 
papers in advocating economy, together with ex- 
penditure on aviation, but the speaker submitted 
that this was not inconsistent since money spent 
in a useful manner did not constitute waste. On the 
question of subsidies the speaker remarked that there 
was a distinct objection to them in this country, 
although they were largely employed in the 
Dominions where it was realised that a new industry 
could not be established without assistance from the 
Government. With regard to timber supplies, 
referred to by General Bagnall Wild, the speaker 
suggested that the authorities should get into com- 
munication with the overseas Governments, make 
them acquainted with their needs, and try the 
various classes of timbers available. The British 
Empire, he added, had a greater variety of timbers 
than any other nation. 

Major W. T. Blake said he wished to make one 
or two observations. First as regards air mails. 
General Williamson seemed to consider them efficient, 
but others did not. The speaker thought they 
were as inefficient as possible and referred to the 
difficulties he had had in sending letters by air 
from Poland. These, he said, had taken some weeks 
longer in transit then those posted in the ordinary 
way. The reason for the delays in the aerial mails 
between London and Paris was not the failure of the 
aeroplanes but was due to the fact that the air 
mails were kept waiting for the ordinary mails. 
The speaker considered that if a sufficient load of 
mails could be teed to the aerial transport 
companies theneed for subsidies would be eliminated. 
He did not agree that internal air routes would be 
of little value in this country where there was a 
well-developed railway system. Air services, the 
speaker thought, were required wherever there was 
a dense population, and many routes were possible 
in England. Aircraft would certainly be eminently 
suitable for carrying mails between this country and 
Ireland. With regard to the danger of flying 
referred to by Captain Hill, the speaker remarked 


that he was unable to understand how the equivalent 
figure of 300 persons killed each day on the tubes 
had been arrived at, since during the last six months 
not a single passenger had been killed on the air- 
ways ; it was impossible to obtain a higher degree 
of safety than that. In conclusion the speaker 
expressed regret at the views put forward by the 
Secretary of State for Air. 

Mr. F. Handley Page, who followed, referred to 
the Air Ministry system of competitive trials of 
machines partly for military and partly for com- 
mercial requirements and said he would like to see 
similar trials instituted for purely commercial 
machines. If it were possible for the transport 
companies to have five or six types of machines to 
choose from they could select that most suited to 
their particular requirements. There was, he said, 
a considerable divergence in the requirements for 
military and commercial services, performance being 
the chief consideration in the former and economy 
in the latter. For commercial purposes it was 
essential that a machine could be run as a paying 
proposition, and a smaller horse-power per pound 
weight was required for commercial work than for 
military purposes. General Bagnall Wild had 
expressed surprise that an aero engine as reliable 
as the motor car engine had not been developed, 
but the speaker pointed out that if an aero engine 
were used under similar conditions to a motor car 
engine it would be equally reliable. He had generally 
found that the latter, if run at full power and speed, 
developed similar troubles to those experienced 
with aero engines. The difficulty with the aero 
engine was that too much power was required for 
too long a period and he thought a great improve- 
ment would be effected if the power required for 
aircraft en route could be reduced to 25 per cent. 
of the maximum. Major Green, the speaker con- 
tinued, had touched on the point of landing in small 
aerodromes which he (Major Green) regarded as of 
more importance than the employment of high-lift 
wing sections. The speaker, however, considered 
that the problem was the same in both cases; 
there was no more difficulty in the one than in the 
other. With a high lift wing the aerodrome need 
only be quite small and the machine became more 
durable and required less horse-power. The speaker 
thought that development along these lines would 
produce better results than searching for very high 
efficiency in the engine, and he concluded by remark- 
ing that it was in aircraft, rather than in the engine, 
that improvements had to be made. 

The last speaker, General Brancker, said he would 
suggest to the technical experts that they must 
lower expenses, increase reliability and push on 
with stability. General Bagnall Wild, the speaker 
said, had stated that inherent stability put automatic 
stability out of court, but he (the speaker) was not 
sure of that. He thought the automatically stable 
machine was the better of the two. In connection 
with metal construction, and particularly with metal 
propellers, the speaker mentioned that he had just 
returned from the East and was greatly impressed 
with the need for these. This form of construction, 
he thought, might be just as cheap as wood, if 50 or 
so machines were made at atime. The introduction 
of a really reliable air-cooled engine was necessary, 
as also was the abolition of rubber. The latter had 
already been done in connection with petrol piping, 
but he thought that rubber tyres would also have to 
be abandoned in the tropics. The agreed 
with the suggestion made by Professcr Melville 
Jones, and thought that Captain Hill’s remarks 
proved that statistics were very dangerous. He 
agreed with Mr. Handley Page’s remarks as to the 
desirability for an aero engine to run at less than its 
full power, and concluded by expressing the hope 
that the proceedings of the Conference would be 
published more promptly than those of the previous 
Conference had been. 

At this point the chairman announced that the 
programme for the day had been completed, but as 
the Secretary of State for Air was present he invited 
him to reply to the remarks made in the course of 
the discussion. In reply to this invitation, Captain 
Guest said he had given his views on aviation with 
the object of helping it. He wished to persuade 
others to be as enthusiastic as himself and to lead 





them in the direction of ultimate success. The 


threshing out of divergent views was the proper 
thing for a Conference of the kind they were attend- 
ing. The Air Ministry, he added, had carefully 
noted the suggestions made by various speakers, 
and would thoroughly investigate them. He wished 
the Conference to appreciate the difficulty under 
which the Controller-General of Civil Aviation had 
been labouring since the previous Conference. 
During the last four months, he said, the Air 
Ministry had been engaged in a life and death 
struggle, and wrapped up in the life of the Air 
Ministry was the life of civil aviation. Without 
departing from the point of view he had previously 
expressed, the speaker said he would like to add one 
or two sentences. With regard to the expression 
that the commercial success of aerial transport in 
Great Britain and Europe was not likely in the near 
future, that was his own opinion but he would like 
to see it disproved. The real question, was however, 
whether we should devote our enterprise to European 
or Imperial fields. In connection with airships, the 
speaker said the need for economy hit us hardly. 
He had said that the trade recovery necessary to 
support airship services would be delayed for several 
years, and if we tried to maintain them for ten years 
or so the cost would be as great as starting afresh. 
The loss of the staffs he greatly deplored and he was 
endeavouring to avoid this. The Conference, he 
said, had called upon the Air Ministry to do more but 
they should also call on the public to do more. 
Those at the Ministry were all enthusiasts, but they 
could do no more on the money available. Public 
support was essential. 

At the conclusion of Captain Guest’s remarks 
the chairman expressed his appreciation of the 
support and encouragement afforded by the press, 
and also thanked the Lord Mayor and the Corpora- 
tion of the City of London for having permitted 
the Conference to be held in the Guildhall. This 


concluded the proceedings. 


THE WALKERBURN WATER POWER 
MECHANICAL STORAGE INSTALLATION. 
A WATER-POWER installation which possesses 
many novel features has lately been put into 
operation, and is now supplying the necessary 
power for driving the Tweedvale and Tweedholm 
Mills at Walkerburn, Peebleshire. This installation 




















is so far, we believe, the first of its kind constructed 
in this country, while only one or two others are 
said to exist in the world. Water storage is com- 
monly adopted, of course, for the purpose of 
supplementing supplies in periodic seasons of small 
natural flow. Lately it has been discussed in 
connection with tidal power schemes, in order to 
obtain a regular power supply in spite of the regular 
precession of the tides. In these connections the 
possibility of pumping water to a high level during 
the tidal ebb or flow, and using it subsequently 
in turbines as required during the period of slack 
tide has been considered. In the case we are about 
to deal with pumping and storage have been intro- 
duced for another reason. The normal output of 
power during the working hours has been in this 
instance largely increased by pumping and storage 
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during the non-working hours of the week and 
using the water so stored during hours 
to supplement the normal supply to the station 
from the stream direct, ‘ 

Before describing the present scheme it is interest- 
ing to note that this village became a a 
community when these two mills were establis 
in 1854, and that they owe their existence to the 
water power which was available in the Tweed. 
For a long time this was the only power used in the 
mills. The fall available was divided*between the 
two mills, the water leaving the wheels of the 
upper mill and ig t the wheels of the 
lower mill before returning to the river. The falls 
utilised were respecti 5 ft. 3 in. and 5 ft., for 
although a total the intake and the 
point of return to Tiver was 15 ft., nearly 5 ft. 
was lost in the long head and tail races. The mills, 
which covered a considerable area, had long grown 
beyond the power available from the old breast 
wheels, which together yielded only about 110 h.p., 
and other means of driving had from time to time 
been added to supplement this water power. A 
great loss of power in transmission to the scattered 
buildings by means of lines of shafting and 
bevel gearing was unayoi 

Full development of the water power at the 
site, however, was impossible until the ownership of 
the rights for the whole of the fall had passed into 
the hands of one owner. This change occurred in 
July, 1918, when Messrs. Henry Ballantyne and 
Sons, Limited, owners of the Tweedvale Mills, 
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purchased the Tweedholm Mills. Messrs. Ballan- 
tyne then decided to utilise the water power 
available to the best advantage and to eliminate 
the heavy losses of transmission by introducing 
electrical dri . Messrs. Boving and Co., Limited, 
56, Kingsway, London, W.C. 2, were consulted 
‘with to a suitable scheme. 

The point decided was that the head avail- 
able should be developed in one place. The obvious 
advan of this were that an economical head 
would be available for driving the turbines, and the 
duplication of plant and operating staffs would be 
avoided. It was decided to concentrate the fall 
at the upper mill by deepening the race between the 
two as it was impossible to concentrate it at 
the lower mill \in view of the flooding which would 
have occurred of intermediate buildings. This 
inyolved a considerable amount of excavation. The 
head anticipated was 10 ft. 6 in., but further 
improvements in the hydraulic conditions have been 
made and the operating head is now, under normal 
conditions, slightly over 11 ft. The size of the 
existing races is such that their carrying capacity 
is limited to about 240 cub. ft. per second, and it 
was not found economical to increase this. Whilst 
this quantity is normally available throughout 
the year, there are especially dry years when the 
flow falls below this figure so that further expendi- 
ture in increasing the capacity of the races was not 
desirable. The power available under these con- 
ditions was 220 h.p., which, it will be noted, is 
exactly double that given by the old breast wheels. 

















A survey of the power requirements of the two mills 
showed that a total of 450 h.p. was required, and the 
problem was then to find the balance required, 
4.¢., 230 h.p. 

The mills work for about 50 hours in a week, so 
that for two-thirds of the week the power available 
would not have been used. With the low head of 
10 ft. 6 in. the storage of the water was quite 
impossible, as the quantity would have been so great 
that it would have involved the flooding of valuable 
lands. Electrical storage of the surplus power was 
also deemed impracticable, and it was finally 
decided to store the power mechanically, under the 
following plan, which Messrs. Boving put forward. 
During the idle hours the turbines were to be 
run for the of driving pumps. The water 
from these was to be delivered to a high-level 
reservoir and stored for use during the working 
hours. these ing hours the water 
would run down from the high-level reservoir 
a the same pipe through which it had been 

up before, and by driving a Pelton wheel 
would generate the extra power required. 

The conditions required for this proved to be 
quite suitable, for the hills immediately behind the 
mills rise up steeply to a height of over 1,000 ft., 
or 1497 ft. above sea level, and offered an 
ideal site for the reservoir in contemplation. A 
general plan of the site is shown in Fig. 1, on page 
189. The two mills stand on the mill lade close to the 
bank of the Tweed, as shown, while the positions 
of the reservoir, the 12-in. cast-iron pipe line, surge 
tank and 9-in. steel riveted pipe line, connecting the 
reservoir with the generating and pumping station, 
are also indicated. 

The 9-in. high-pressure pipe line, to save expense, 
was brought as steeply as possible down the hillside. 
The reservoir had to be placed on a saddle some little 
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distance away, and it was connected to the top of 
the high-pressure pipe line by a 12-in. cast-iron pipe 
running practically on the level round the contour 
of the hill. A surge tank was necessary at the 


junction of the 9-in. and 12-in. pipes to provide or 


absorb water at times of change of load, for the 
9-in. pipe being on a steeper slope more readily 
accommodates itself to changes of load and on 
increasing loads draws off more water than the 
12-in. pipe can immediately supply. 

This scheme provides the extra 230 h.p. required, 
for in spite of the fact that a good deal of the energy 
available during the idle hours is absorbed in the 
pumps, in pipe friction and in losses in the Pelton 
wheel, the fact that the idle hours are more than 
the working hours fully compensates for this and 
enables the effective power to be more than doubled. 

The general arrangement of the power station is 
shown in Figs. 2 and 3, page 190, the former being 
a longitudinal vertical section, and the latter a 
plan. Vertical cross-sections at various points 
are shown in Figs. 4, 5 and 6, page 191, while general 
views of the interior of the station are given in 
Figs. 7 and 8, page 192. From these illustrations 
it will be seen that there are two low-pressure 
turbines in pits, which drive a generator by belt. 
Alternatively these low-pressure turbines can be 
used to drive through intermediate shafts and gears 
the two high-pressure pumps which force water into 
the high-level reservoir. At one end of this station 
is a high-pressure turbine direct coupled to a 
generator. This is used to supplement during 
working hours the output of the low-pressure 
machines. Normally the low-pressure turbines are 
run on full load. Any variation in demand is taken 
care of by the high-pressure unit drawing its supply 
from the reservoir. Under these conditions hand 
control normally suffices for the low-pressure 
turbines. At night the pumping load is constant, 
and hand control provides all that is necessary. 

The low-pressure turbines are horizontal Francis 
machines of 110 h.p. each, running at 200 r.p.m. 
A view of one being installed in its pit is given 
in Fig. 9, page 192. Between the two turbines is 
a chamber and belt race. The turbine shafts project 
through watertight bulkheads into this chamber 
where each is fitted with a belt pulley of double 
width having a diameter of 100 in. The outlets 
from the low-pressure turbines are inclined as shown 
in Fig. 4, in order to reduce the amount of alteration 
necessary to existing buildings, and give a cleaner 
exit for the water. Both these low-pressure 
turbines drive on to a single generator of 145 kw., 
running at 600 r.p.m., each end of the generator 
shaft having an overhung crowned pulley for this 
purpose. The duplication of the low-pressure 
turbines has a considerable advantage, apart from 
overhaul. 
overtime, when the central generator can be driven 
by one turbine, and for this one turbine is provided 
with a governor. The other machine can be 
belted to the pump supplying the reservoir, and 
worked on hand regulation. 

In line with the generator driven by the low- 


pressure turbines are shafts carrying crowned 


pulleys exactly similar to those on this generator, 
as shown in Fig. 3. These shafts drive the high- 
pressure pumps which are employed to raise the 


water to the level of the reservoir, which gives a 
During the idle hours the turbine 
pulley belts are changed over from the generator 
pulleys to the pump pulleys. The quantity of 


head of 1,050 ft. 


water delivered by each pump is relatively small, 
i.e., 220 gallons per minute, and it would have been 


impracticable to have run them at a speed of 


600 r.p.m. A gear drive was therefore resorted to, 


the turbine pumps being arranged to run at 


3,000 r.p.m. To isolate the gear case and prevent 


any side pull interfering with the correct meshing 


of the gears, flexible couplings are provided on each 
side of the gear-boxes. These high-pressure pumps 
deliver through 4-in. pipes into a bus-pipe imme- 
diately outside the power-house wall (Fig. 3), and 
this bus-pipe is connected both to the 9-in. high- 
pressure pipe leading up the hill to the reservoir, 
and the 6-in. pipe for supplying the high-pressure 
turbine. 

The high-pressure turbine is of the Pelton type, 
and under an effective head of 897 ft. develops 


On occasions it is necessary to work 


230 h.p. This Pelton wheel runs at 1,000 r.p.m., 
and is coupled direct to a 155-kw. generator. A 
view of this unit is given in Fig. 10, page 192. . 

Owing to the long pipe line, precautions had to 
be taken for dealing-with the water-hammer effect 
on suddenly shutting down this turbine in the event 
of the load coming off, and the Boving system of 
combined needle and deflector regulation has been 
therefore adopted. In this, as is well known, on 
load coming off, the deflector cuts into the jet of 
water issuing from the nozzle and throws the power 
off the wheel. The needle is then allowed to move 
slowly forward to reduce the jet to the size corre- 
sponding with the new load, and the deflector 
returns to its position immediatley above the reduced 
jet. In this way the waste of water only takes place 
during the few seconds of the regulating period. 
The rapidity of the action of the deflector and the 
economic control by means of the needle are thus 
combined. 

The whole electrical system is direct current, and 
the pressure adopted is 250 volts, the switchboard 
for distributing this being accommodated at the end 
of the machine room. This will be seen in Fig. 8, 
page 192. In this view may also be seen in the 
foreground the governor controlling one of the low- 
pressure turbines. 


(To be continued.) 





THE RAPID CALCULATION OF FERRO- 
CONCRETE BEAMS. 

By Aveusts Esnovr, A.C.G.I., and Lzon JosEPx 

Couranceau, A.C.G.I., A.M.L.C.E. 

(Continued from page 157.) 

3. Calculation of the Reinforcement.—We cannot 

explain the simplified method before studying in a 

theoretical way how the reinforcement is determined. 

Thickness of Rib.—It will have been noticed 

that this thickness is not taken into consideration 
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in calculating the resistance of the beam to 
bending; there is nothing strange in that since the 
rib, situated almost entirely below the neutral 
axis and stretched, is not taken as resisting the 
bending moment of the beam, and further we have 


resistance represented by the compression of the 
small portion of rib situated above the neutral axis 
and in its immediate neigbhourhood. 

The thickness of the rib is determined by other con- 
siderations: It must, in the first place, be sufficient 
to surround the tensile reinforcement. Some authors 
advise that the rib should be made of such section 
as to resist the shear on the beam, but this is not, 
however, a formal prescription, as these shearing 
forces can be resisted wholly or in part by means of 
stirrups carefully studied to that end. Good 
constructors have designed beams shaped as an 
upturned rail, the lower part or mushroom being 
of sufficient thickness to insure the effectiveness 
of the teinforcement, but the remainder of the rib 
being of reduced thickness ; and even, in works of 
important dimensions, it is not rare to see the rib 
altogether suppressed over certain parte of its 
length. 


Determination of Cross-Section “‘S” of the Tensile 
Reinforcement.—Taking moments about an axis 
passing through the centre of application Q of 
compressive forces (Fig. 4, page 155 ante), we have: 

Mz= R.8.Z= M. 





deliberately neglected the very small element of 





For homologous beams, having the same index of 
section i, Z is directly proportional to h (provided 
that r, m and R are constant). Wecan write, then 
that for homologous beams, 
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it is a graphical illustration of Table II. 
Constante ado’ in constructing the curves :— 

R = 15,624 bb. per sq. in. 

m = 12, 
Units to be used in reading the curves :— 

hk and y, in inches. 

r, in Ib. per sq. in. 

M, in pounds x foot. 

b, in feet. 


k, in aq. in./lb., so as to give 8 = k x * in 9q- in. 


where g is a constant depending on é and 
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For the same index of section i the variations of r 
influence k. To form an idea of the effect on 
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the value of k of fluctuations in r, let us examine 
Fig. 6, on the preceding page. 

We see that if the working stress 1, is 
diminished to its inferior limit r) the trapezium 
A BCD ie ee 
equal toe; v has diminished until it becomes eq 


to; the other limit of » would be reached in the 
‘ h 
special case when ~ = % , then » = 5, the trapezium 
thus becoming a rectangle. Thus v has values 
between < and 5, that is to say a maximum variation 
of < between the limit in one direction and the 
other corresponding to the hypothetical assumption 
h 
of — = 0. 
é 
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there can be no variation of r, it cannot increase as 
it represents the maximum allowable stress, neither 
can it decrease as the neutral axis would then no 
longer be outside the slab. 

When # is near the minimum value, the possible 
variations of r may range between certain limits ; 
the consequence of more and more extended varia- 
tions of r is a more and more extended variation 


of v, that is to say, it gets nearer and nearer to ~. 
But as ¢ is a smaller ana smaller fraction of A, 
the variation of the ratio— remains small, and conse- 


quently the ratio + does not change much. In the 
limits of practical use these variations do not reach 
2} per cent. 

On the other hand, it does not seem to 
determine the value of 8 with absolute precision, 
as this section is made up of commercial steel rods 
that will be chosen so that their total section will be 
as near as possible the calculated section S. 

It might be sufficient to determine k for each i 
































by taking the greatest r possible, and one could 
without inconvenience adopt the same k for the 
two mixtures previously mentioned for every T-beam 
with the neutral axis outside the slab, thus getting 
for S a value which would either be exact or a little 
bit greater (which would only increase the factor 
of safety), the error being in no case greater than 
Taste II.—For the Design of F or T-Beams without 
Co ive Reinforcement, but with the Neutral Axis 
inside the Slab. (Figs. 11 and 11a.) 
Also for Rectangular Beams and Slabs. 
In this table : 
R = 15,624 lb./in.2, m = 12, 
M is always exp’ in foot-pounds, } in feet, 
S in square inches, A in inches, r in Ib./in.2. 
S=k.M 
Values | Values h Values 
. | in 8q, In, -“ Remarks. 
> The Lb. /in.2 
Values of k. 
2°86 | 108-11 | 0-0008604 700-00 | Mixture 
2-9 | 104957 | 0-0008678 684-2 4:6: 
3-0 96-44 | 0-0008641 651-00 
8-1 89-25 | 0-0008606 620-00 
8-2 82- 0-0008574 591-82 
3-8 77-11 | 0-0008544 566-09 
3-325 | 75-77 | 00008536 560-00 | Mixture 
8-4 71-96 | 0-0008515 542-50 3:6: 
8-5 67-31 | 0-0008489 520-80 
3-6 68-1i 0008464 7 
3°7 59-29 | 0-0008441 482-23 
3-8 55-82 | 0-0008419 465-00 
3-9 52-64 | 0-0008398 448-97 
4-0 49°73 | 0-0008379 434-00 
4-1 47-06 | 0°0008360-| 420-00 
4-2 44-59 | 0-0008343 406-88 
4-3 42-32 | 0-0008326 894- 
4:4 40-2 0-0008310 382-94 
4°5 88-27 | 0-0008295 372-00 
4-6 86-46 | 0-0008281 361-67 
4:7 34-78 | 0-0008267 351-90 
4°8 33-21 | 0-00082 2: 
4°9 81°75 | 0-0008241 . 
5-0 80-38 | 0-0008229 325-50 
5-1 29-10 | 0-0008218 317-56 
5-2 ‘| 27-90 | 0-0008207 310-00 
5-8 26-77 | 0-0008196 302-79 
5-4 26-71 | 0-0008186 295-91 
5-5 24-71 | 0-0008176 289-33 
5-6 23-77 | 0-0008167 283-04 
5°7 22-88 | 0-0008158 277-02 
5-8 22-04 | 0-0008149 271 +25 
5-9 21-25 | 0-0008140 265-71 
6-0 20-49 |  0-0008132 260-40 
6-1 19°87 | 0-0008125 255-30 
6-2 19-11 | 0-0008117 250-38 
6-3 18-47 | 0-0008110 245-66 
6-4 17-86 | 0-0008103 241-11 
6-5 17-28 | 0-0008096 236-78 
6-6 16-72 | 0-0008089 232- 
6-7 16-20 | 0-0008083 228-42 
6-8 15-70 | 0-0008076 224-48 
6-9 15-22 | 0-0008070 220° 
7-0 14-76 | 0-0008065 217-00 
71 14-33 | 0-0008059 213-44 
7-2 13-91 | 0-0008053 210-00 
7:8 13-51 | 0-0008048 206-67 
7-4 13-13 | 0-0008043 203-44 
7-5 12-75 | 0-0008038 200-31 
7:6 12-41 | 0-0008033 197-27 
7:7 12-07 | 0-0008028 193- 
7°8 11-75 | 0-0008023 191-47 
7-9 11-44 | 0-0008019 188-70 
8-0 11-14 | 0-0008014 186-00 
8-1 10-85 | 0-0008010 183-38 
8-2 10-58 | 0-0008006 180-83 
8-3 10-31 | 0-0008002 178-36 
8:4 10-06 | 00007998 175-95 
8-5 9-81 | 0-0007994 173-60 
8:6 9-57 | 0-0007990 171-32 
8:7 9-35 | 00007987 169-09 
8-8 9-13 | 0-0007 166-92 
8-9 8-91 | 0-0007979 164-81 
9-0 8-71 | 0-0007976 162-75 
9-1 8-31 | 0-0007978 160-74 
9-2 8-32 | 0-0007969 158-78 
9-3 8-13 | 0-0007966 156-87 
9-4 7-95 | 0-0007963 155-00 
9-5 7-78 | 0-0007960 153-18 
9-6 7-61 | 00007957 151-40 
9-7 7-45 | 0-000 149-66 
9:8 7-29 | 0-0007951 147-95 
9-9 7-14 | 2-0007948 146-30 
10-0 6-99 | 0-0007945 144-67 
14 per cent. In preparing the tables, however, the 
values of k have been calculated for two values of r, 
that is to say: 
7 = 700 Ib./in.2 for a mixture of 4:6: 12, and 
r = 560 Ib./in.2 for a mixture of 3: 6: 12. 
This has been done only to demonstrate that 
the error is very small. . 
To calculate & from equation (2), page 155, viz. : 
RS= ber(1— x). 
2y 
and substituting for y its value in equation (1), 
where : 
mr 
? R+mr 
we get: 
RS= ber (1— bd want 
2h mr 





Each side of the equation being multiplied by h 
and divided by R becomes, after simplification : 


Sha be(>.2- 7-35). 

Re 2m 2R 

Dividing again each side by M, we obtain: 
Sh_beyr . r 1 
we “in we 


Ase is known for every value of i, or is given, the 


calculation for & is very simple. 

Values of & have been tabulated in Table I, 
page 156 ante, for: r= 700 lb./in.2 and r = 560 
Ib./in.*, and they are also shown graphically in 
Figs. 7 and 8. The former figure also gives a 
graphical representation of the data tabulated in 
Table I, page 156 ante. 


Part IL. 

T-BEAMS WITHOUT COMPRESSIVE REINFORCEMENT, 
BUT WITH THE NEUTRAL AXIS INSIDE THE SLAB. 
Working Stress—The working stress is deter- 

mined as previously explained (Fig. 9); one 

should, however, note that the mean working 


12,| Stress of the portion of the slab under com- 


pression will be invariably equal to-—. 

Resisting Forces.—(Diagram, Fig. 10.) Only the 
portion of the slab situated above the neutral axis 
is compressed and contributes to the resistance of 
the beam ; this resistance to compression is repre- 
sented by the area of the concrete b. y multiplied 
by the mean working stress of the concrete, i.e., 


5 orb. y.2 (triangle A O B in Fig. 10). The re- 


sistance of the tensile reinforcement is always — RS, 
and we have, as shown before : 


»5-y-r ogg. . 
; ) 

Points of Application of Resisting Forces.—The 
centre of figure Q of triangle AO B is evidently 
situated at a distance » = 5 from the top edge of 
the beam (Fig. 10) ; it is the point of application of the 
resultant of compressive forces. The resultant of 
the tensile forces acts at the centre of gravity of the 
reinforcement at a distance h from the top edge 
of the beam. 

Moment of Resistance.—The distance between the 
points of application of those two resultant forces is 


h—v=h—4, and this moment of resistance is 


M=$b.y.r (4 — 4) 


which can be re-written when both sides ‘of the 


- (2) 


equation are divided by 6 h* as: 
Mor (yw 
ba (k-o): in 


On the other hand, equation (1) gives us the 
relation : 


y¥_ ™ R 


’__ from which we deduce r = 





h R+mr m(= —- 1) 
y 
Calling © = 4 
ree . (Vv) 
m (t; — 1) 
Inserting this value of r in equation (3) we have : 
M_R  Gi-) am 
bhe 6m a2 (i; — 1) 
Values of th and of r for every corresponding values 


of i, = = have been calculated and tabulated in 


Table Il; and have also been shown graphically 
in Fig. 8. 

How to Use Table II or the Curves.—This table 
or the curves will only be used after making sure 
that Table I or its corresponding curves cannot be 
used for the problem under consideration. If a 
fixed value for r has been taken, it is easy to deter- 
mine either by Table II or the corresponding curves 
values of ;*,; M and 6 being known, h can be 
easily deduced thus: ing for a mixture of 
4:6:12, r= 700 lb./sq.in., and for a mixture 
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SINGLE-TOOTH PINION DRIVE. 


CONSTRUCTED BY THE POWER PLANT COMPANY, LIMITED, ENGINEERS, WEST DRAYTON. 
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Fie. 5. 


of 3:6:12, r= 560 Ib./sq. in., we get from 
equation (IV) : 


For a mixture of 4:6: 12; 4 or h = 2.86 
and 


For a mixture of 3:6: 12; ¢ or - 3.325 


These will also give the position of the neutral axis 
if required. 

Taking the values of 7,, for the respective mixtures, 
we get from equation (5) : 


For a mixture of 4:6: 12; M = 108 
bhe 

For a mixture of 3:6: 12; M = 76. 
b he 


.h= a/ for a mixture of 4:6: 12 
. 108 b 


h A/ a5 for a mixture of 3: 6: 12. 


If, on the contrary, an arbitrary height h is chosen, 


calculate the ou of the beam and the table of curves 


will give the corresponding i or : and the corre- 
sponding value of r. 


M. 
If b 7a 38 greater than the greatest value given by 


the table or the curves, it means that h is too small, 
and must be increased, or else we have to fall back 
ona beam with compressed reinforcement. 

Tensile Reinforcement.—In this case the distance Z 








between the centre of application of tensions and 
compressions is always equal to: 


(z _ ¥) since v = y and we have 
3 3 


(1- 38) 


RS. ( — ¥) = M from which Sh R =K 
3 M 


Calling 7, 

Pe aloe CU 
M R'@a_—) 

The values of k have also been calculated and 

tabulated in Table II, and have also been expressed 

graphically in Fig. 8. 


k= 





{To be continued.) 





HIGH-RATIO SINGLE-TOOTH PINION DRIVE. 

WuEN high ratios of gearing are required it is usual 
to resort to double-reduction, which necessitates a 
comparatively complicated arrangement. The Power 
Plant Company, Limited, of West Drayton, recently 
developed a pair of gears which show that single 
reductions of a ratio of as much as 63 to 1 are practical 
and would be suitable for certain purposes. The pair 
of gears made by this firm is shown in Figs. 1 to 6, 
annexed, and attracted a good deal of attention at the 
Shipping, Engineering and Machinery Exhibition held 
last autumn at Olympia. The continual engagement 
of the pinion and gear with such a pair of gears is only 
possible, of course, with helical formation, which allows 
all phases of engagement to be in simultaneous con- 
tact, giving uniform and positive motion. The 
following table gives particulars of the gears, other 





Fia. 6. 


points being noted on the drawings reproduced in 
Figs. 2, 3 and 4 of the pinion, etc. :— 


Pinion, Wheel. 
Number of teeth om 1 63 
Pitch ... = .- 1°968 D.P. or 1°595 C.P, 
Pitch circle diameters... 0°508 32-004 
Outside diameters 1°756 32-210 
Face width 6 in. 
Centre distance 16°26 in. 
Pressure angle ... 22 deg. 10 min, 
Diameter of shaft if in. 
Ratio of pitch diameters 63:1 
Ratio of outside _,, 18°28: 1 


The gear illustrated has been run for some time and 
has transmitted 10 h.p. at 1,000 r.p.m. without sign 
of distress or wear. The pinion has also been found to 
work satisfactorily as a driver. The efficiency’ of the 
gear is said to be equal to that of any ordinary double 
helical combination, i.e., in the neighbourhood of 
97 to 98-5. It is pointed out that nearly the whole 
of the action of the tooth is “ recess ” contact, that is 
to say occurs when the two wheels are going out of 
engagement. This tends to good lubrication. That 
the amount of sliding contact between the gears is not 
excessive proved by the satisfactory working of the gears 
illustrated. The combination of such a pair of gears 
would be suitable for a considerable number and variet 
of applications, especially for the lighter drives in which 
it is mainly desired to transmit motion. 

The double helical teeth are continuous on both 
pinion and wheel. The point of junction of the right 
and left-hand portions are not modified from the true 
involute. Both gears were cut on the same machine, 
a No. 4 Sykes’ generator, with standard cutters, the 
same cutters being used for both pinion and gear. We 
understand this sample pair of gears will be deposited 
at the South Kensington Museum, and will form part 
of the permanent collection on exhibition there. 
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INDUSTRIAL NOTES. 

Wir# reference to the abolition in two instalments 
of the 26s. 6d. per week war bonus in the shipbuilding 
industry, dealt with on page 164 ante and in preceding 
issues, we are informed that ballot papers were sent 
from London last Monday to the shipbuilding trade 
unions with a view to the voting of the members for or 
against the proposals of the shipbuilding employers. 
The result will be announced within the next fortnight. 





At the close of a recent meeting, held in London 
between representatives of the coalowners and of the 
Miners’ Federation, presided over by Mr. Evan Williams, 
it was stated that the owners’ and workmen’s sides of 
the National Board had looked into the request of the 
Miners’ Federation for an inquiry into the present 
economic position of the coal industry. It was found 
that in seven out of thirteen areas wages had been 
brought down to the minimum, in spite of which fact 
serious losses were being incurred and many collieries 
were experiencing great difficulty in carrying on. 
It was decided that a special joint committee be 
appointed to consider the effect of German reparation 
coal on the British coal trade, and to report to a full 
meeting of the Board, at which the whole position of 
the trade will be reviewed. On the same occasion 
Mr. Hodges stated that employment was increasing in 
the export districts and decreasing in those which 
supply inland coal; this, to our mind, would seem to 
imply that the German reparation coal is not having 
any very detrimental effect on our coal trade. It is 
announced that the quarterly meeting of the Council of 
the Northumberland Miners’ Association is to take 
place to-morrow, and that the branches have sent in 
a number of resolutions for consideration. Among 
these is a proposal to reduce union contributions to 
6d. per week for a period of six months. Resistance 
will also be urged against further wage reductions. 
The executive will also be asked to curtail their 
expenses. 





We called attention in our last issue under this 
heading to the Bill which is designed to empower the 
North-Western and Midland group of railways to carry 
traffic by roads. It is now announced that the pro- 
moters have decided not to proceed with their proposal 
to carry passengers, thus limiting their transport 
activities on roads to goods only. 

Mr. J. Howard, chairman of Messrs. Stewarts and 
Lloyds, Limited, the well-known pipe and tube manu- 
facturers of Glasgow and Birmingham, lately stated that 
during a recent visit to the United States he saw most 
of the large tube-making plants owned by American 
firms ; if these were samples of American plants as a 
whole, British manufacturers and workmen would have 
to be very efficient indeed if they were going to hold 
their own in the revival of trade. If they were not so, 
they would find that the Americans and _ possibly 
the Germans and Belgians would make the task more 
difficult than it already was. 





Speaking last week at the two hundred and fifteenth 
ordinary general meeting of the proprietors of the Gas 
Light and Coke Company, Mr. D. Milne Watson, the 
governor, said the cost to the company of the coal 
dispute was a very serious one. The company not 
only had to pay a high price for foreign coal, but 
owing to the inferior quality of this, it had to bear the 
additional expense of purchasing almost a double 
quantity. The result was that the company lost 
nearly 500,000/., without reckoning the loss of business 
which was a direct consequence of the restrictions 
placed upon the consumption of gas. The after-effects 
of the coal dispute, moreover, were almost as bad as 
the dispute itself, and the trade of the country was 
so dislocated that for a long time afterwards the 


omer suffered from serious decreases in con- 
sumption. 


The secretary of the London Iron and Steel Exchange, 
Limited, states that the export trade in pig-iron has 
noticeably improved. Germany has been a buyer on 
a small scale, but the Colonies have been the chief 
support to the market, and some gpod-sized orders have 
been received. The foundries also report that they 
are receiving more orders from the engineering trades, 
and it is anticipated that the demand from this direction 
will shortly increase. Since pig-iron prices were 
reduced a week or two ago considerable inroads have 
been made upon the stocks, and it was feared that 
manufacturers would be tempted to advance their 

rices again. The fact that they have not done so has 
n a matter of satisfaction to the market, as it was 
felt that any increase in prices would check the develop- 
ment which is taking place in trading. In the market 
for semi-finished material quiet conditions prevail ; but 
Continental producers of finished iron and steel material 
are still endeavouring to buy in this country. In 
Belgium the industry is experiencing considerable 





inconvenience owing to a shortage of semi-finished 
material due to many of the producing works having 
closed down, but so far only a few sales of British 
semi-finished material to that country are reported. 
In the finished material department keen cutting is 
taking place for export orders, but the home prices are 
steadier. Trade, however, is improving, and in spite 
of reports of a revival of Continental competition, most 
of the overseas business is going to British works. 
But the volume of trade is still disappointingly small, 
and except for railway material the orders have been 
on the light side. Recently American works booked 
an important rail order from Japan for the Manchurian 
Railway, and the Germans secured an order from the 
Argentine Railways. 


The membership of the Amalgamated Engineering 
Union in December, 1920, five months after amalgama- 
tion, was 460,758. On the Ist inst. the figure was 
409,218 only. Approximately one-fifth of the members 
are unemployed. The union has spent since July, 
1920, the date of amalgamation, down to the end of 
last year, about 3,000,000/. in all classes of benefits. 

The report for the present month issued by the 
United Society of Boiler Makers and Iron and Steel 
Shipbuilders states that the total number of members 
unemployed in January was 33,873, as compared with 
33,389 in December. The expenses for January were 
121,7541., and in December (five weeks’ expenditure) 
138,541/. The report adds that towards the end of 
last year the Executive Council felt it necessary to 
put a limit to the period for which the special extended 
unemployment benefit of 7s. 6d. per week should run, 
and branch secretaries were instructed to pay no 
more of this benefit after December 31 last. The 
branch returns are still awaited to ascertain what this 
benefit has cost the Society, but an estimate based on 
figures to hand has enabled the Society to estimate that 
this extended benefit and the October distress grant 
have amounted to about 135,0001., whilst the estimated 
income to the end of the year is about 36,000]. That 
is to say, the expenditure, on estimate, exceeds the 
income by about 99,0001 This extended benefit was 
to be met by a 6d. levy, a levy which has proved 
inadequate. The Executive Council recognises that 
the stoppage of the extended benefit in question will 
be unfair to members who have paid the 6d. levy all 
along and who may need the benefit in the early 
months of this year, and has decided to re-open it from 
January 1 to May 2 to all members in benefit (except 
apprentices) who have not yet drawn the said benefit. 
From the report from which we quote the above the 
general financial position of the Society does not 
appear to be very good. 


Iron and Steel of Canada for the last month repro- 
duces correspondence exchanged between the publishers 
and the Montreal Typographical Union No. 176, with 
reference to a strike at the plant where the journal is 
printed. It says that there seemed to be a decided 
preference on the part of the men to be on strike rather 
than at work. On more than one occasion, men have 
refused a salary of 36 dols. for a 44-hour week and 
declared their preference to walk the streets and 
receive strike pay at 25 dols. a week. The publishers 
add that the strike will leave them free to handle their 
apprentices in the way they think the apprentices 
should be looked after. The unreasonable regulations 
of the union regarding apprentices have shut out the 
best class of young men and women from the business 
of type-setting and resulted in a rapidly increasing 
sae oapee of old men in the union. There could 

» nothing more unsatisfactory, the publishers further 
state, than the union’s regulation which limits a shop 
of the size of the journal’s to three apprentices in five 
years. There are many bright youths in the com- 
munity who are anxious to learn the business of type- 
setting, but they will be old men before the opportunity 
comes to them, if the union’s apprentice regulation 
continues to be recognised. 





An almost general lock-out has taken effect in 
Denmark. 
chairman of the Swedish Employers’ Federation has 
given interesting information concerning the difference 
of labour conditions prevailing in Sweden and Denmark. 
In Sweden each industry makes its own agreements ; 
new agreements have been arrived at for several 
industries, whilst for others negotiations are progressing. 
The Swedish workmen do not, as a rule, go out on strike 
when an agreement cannot be reached, and the men 
continue working on the basis of the masters’ pro- 
posals until negotiations lead to a satisfactory result. 
As regards wages in Denmark and Sweden, those in 
the former country appear to be somewhat higher. In 
the Danish industries the average wage per hour is 
between 120 and 130 dre, whilst in Stockholm it is 
about 1 kr., and notwithstanding the difference in ex- 
change, 1 kr. has virtually the same buying capacity in 


In this connection we may add that the| ¥ 





both countries. In the matter of overtime there is in 
Sweden an addition of 25 per cent. for the first two 
hours overtime and 50 per cent. for the remainder, 
based on the hourly wage. In Denmark, on the other 
hand, harbour hands often have an overtime pay of 
40 per cent. to 100 per cent., and on the piece-work 
wage. The Swedish employers are not satisfied with 
the 8-hour day, although it is somewhat difficult to 
form an accurate idea of its working on account of the 
abnormal times now ruling. A Bill concerning this is to 
be presented to the Swedish Parliament. Where neces- 
sary, the Council of Labour has granted dispensations 
fixing a limit up to 56 hours in the week, and the men 
have not made any particular complaint on account of 
longer hours. In order to relieve unemployment in 
Sweden, Parliament has voted 105,000,000 kr. partly 
for emergency work and partly for aid. There is 
no unemployment fund in Sweden corresponding to 
the Danish fund, and men are engaged on emergency 
work not on the basis of their trade, but according to 
their need for employment. (1 kr. = 100ére = ls. 2d.) 





“BEAMS WITH LOADS IRREGULARLY 
DISTRIBUTED.” 
To THE Eprror or ENGINEERING. 

Sir,—In your issue of November 11, in the article 
“Beams with Loads Irregularly Distributed,” by 
T. Thompson, the use of trigonometrical series in the 
investigation of the bending of beams is explained. 

Long ago I used a similar method* especially in cases 
of beams submitted to the action of longitudinal forces. 

The Principal of the Method.—Consider first a simply- 
supported beam of span =e a concentrated load P. 
(Fig. 1). The deflections of the beam can be represented 
by a sine series : 


242 + as sin sau, 





y = a sin = + ap sin 


(1) 
The potential energy of bending will be 


_eErf' @y\" 5. ET rt"—* 
ue 72) et 
0 n= 
The coefficients a, a2 . of (1) can be very easily 
calculated if we take into account that at every virtual 


Vv 


n4a,2 . 





(2) 
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displacement of a system from the position of equilibrium 
the change of potential energy is equal to the work of 
the acting forces. We take the displacement 


(7206) 


6 a, sin — 
corresponding to the increase 3a, of the coefficient a», 
then , 
ov da, = P da, sin "*° (3) 
© Gn l 
from which 
2 3 . “ 
a = fet) dl PG adie (4) 
ET r4 nt l 
Substituting this in (1), we get 
2P6 "=O 1 . nwe.. ner rR 
= 7 sin ha « 
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a series very convenient for calculation. In case of a 
distributed load W we must put w dc instead of P in (5), 
and integrate the expression between the limits 0 and I, 
then we get 


_ 28 
ET x4 


l n=@ 
{ wdc 
n 

0 


In the case of a uniformly-distributed load w is a con- 
stant and the deflection will be 
teh @ ly nee 
ET 4 nd l 
where the summation includes only odd values of n. 
If we take the first member of (7) only, we get the 
deflection at mid-span with very great accuracy (the 
error is 0-4 per cent. only). . 
As a'second example we may take the case of bending 


_ RPC o ng zt 
! oF? mc. 


(6) 





. 
— 
= 


(7) 





*See writer's pa “On the Use of Normal Co- 
ordinates . . iis Kiew, 1909, and book, The 
Strength of Materials,” Kiew, 1911. (Russian.) For a 
translation in French, see “‘ Annales des Travaux Publics 
de Belgique.” 
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of a strut (Fig. 2). The small displacements of B in 
consequence of bending will be 


‘ ( (Gofee- 


0 


n=@ 
ibe > ne a,2 


a=) 


so= 


(8) 


Instead of the variational equation (3) we get as 
follows :— 




















OV 3a, = PBancin ™™° + 8 28 5a, (9) 
OC Gn l 0 a 
If we put 
sR 
—— =e¢a 
ET x? 
we get from (9) 
aa 2PBh sin ™ 7° | 1 
ET x4 l = 
nz 
The deflection (1) will be 
1 
2Ph @ 1 _ are . nee —— * 
= > — sin o ih ange 10 
y ET rt =, nt i] 7 I= (10) 


The expressions for deflections of beams carrying 
distributed loads can be also very easily calculated. 

As the first member of these expressions represents a 
good approximation for deflection, we can express the 
maximum deflection f of a strut in terms of the maxi- 
mum deflection f, o of a strut carrying a vertical loading 
only, as follows :— 


[pe te 


l-—a 


In case of traction we must change the sign of 8 and the 
corresponding approximate formula for deflection will be 


ec te 


1 +4. 


(11) 





(12) 


The results (11) and (12) are of practical interest. 
The corresponding formula for the bending moment can 
also be written without difficulty. 

The same method can be applied in case of a long 
rectangular plate submitted to uniform pressure, and 
also to the case of curved bars.* 

Yours very truly, 
8. TrmosHENKO. 

Politechnical Institute, Zagreb, Jugoslavia, 

December 19, 1921. 





*«*PRODUCER GAS POWER PLANT.” 
To THE Eprron or ENGINEERING. 

Srr,—In your abstract of my remarks at the meeting 
of the Institution of Mechanical Engineers when the 
paper on the above subject was read by Messrs. Denny 
and Knibbs, you have, in your issue of last week (page 
160), inadvertently given a wrong impression as regards 
that development of the old Mond process with which 
my name has been associated, viz., the Lymn plants, 
in which you say: “Even this has now been super- 
seded.”” My remark was “ partially superseded.” 

Bearing in mind thac many Lymn by-product pro- 
ducer gas plants are operating in different parts of the 
world, and that the patents which were acquired by the 
Power-Gas Corporation, Limited, are being widely 
exploited by them, I should not like to have a wrong 
impression conveyed to the technical public. It would, 
indeed, be more in place to say that important improve- 
ments had been made in the plant. The producer 
process has been considerably modified and the super- 
heaters, &c., eliminated owing to further important 
development work by the Power-Gas Corporation, 
Limited, so that the extremely high yields and efficiencies 
indicated by me at the meeting in question are now 
obtained. It is hoped to submit these results to you 
in more detail for publication in the near future, 

1 am, Sir, yours faithfully, 
Artraur H. Lymn. 
40, Westminster Palace Gardens, Victoria-street, 8.W. 
February 15, 1922. 





“COMPOUNDING OF INTERNAL-COMBUS- 

TION ENGINES.” 
To tHe Eprror or ENGINEERING. 
_ Siz,—The points raised by Mr. Richardson in your 
issue of the 10th inst., regarding the above subject are 
very fair, and most engineers acquainted with the problem 
will readily agree thereto. With regard to the fourth 
item, however, under (6) in Mr. Richardson’s letter, 
I think that that is included in the relatively large 
pumping loss areas of Figs. 4, 5 and 6. The meagre 
information given in Mr. Sperry’s paper is, to say the 
least, disappointing. 

With regard to par h (2), the only deliberate 
attempts made, prior to 1917, of which the writer is 
aware, to arrive at dual combustion in an internal- 
combustion engine are two, namely, the combustion 
method of the Blackstone oil engine and also the method 
in certain Diesel engines, where the well-known “ pilot ” 
ignition is used. I am not aware that the latter is at all 
extensively followed. 


In the modern et = cold-starting medium 
compression oil engine, dual combustion also occurs, 
although, at least in 


: the earlier stages, that was not the 
deliberate intention. 





* See writer’s book, 


Petrograd. Theory of Elasticity,” V. I1., 





So far as the writer can trace, no published matter 


upholding the merits of dual combustion has appeared 
in any of the well-known periodicals or books on the 
internal busti ine prior to an article of his own 





‘which appeared in The Automobile Engineer, January, 


1918, in which the value of dual combustion with re- 
ference to compounding was specially emphasised. 

In the correspondence on a paper by the writer read 
before the Institution of Mechanical Engineers, Decem- 
ber, 1920, Baron G. Stenheil drew attention to the fact 
that one of the formule given in the paper had been 
derived by Dr. Seiliger, of Messrs. L. Nobel, Limited, 
Petrograd, in 1910, but the writer is unaware whether 
or not Dr. Seiliger’s investigation led him to become 
an advocate of the method. The advan of dual 
combustion are certainly not rendered oBvious except 
by detailed analysis. No matter indicating dual com- 
bustion as a desirable method appears to have been 
published either in English or Continental periodicals 
prior to 1917, although since that time, and recently, 
the advocates have been many. 

Yours, &c., 
y. J. WALKER, 

Engineering Department, University College, Dundee, 

February 13, 1922. 





«LOW-TEMPERATURE CARBONISATION.” 
To tHE Eprror or ENGINEERING. 

Srr,—In reply to the letter on page 164 of your issue 
of the 10th inst., from your correspondent Mr. Noel 
Greenway, it is of course quite obvious that the “ Coalite ”’ 
process has a very valuable “ balance sheet,’’ and is 
considerably better than either of the existing high- 
temperature processes, the gasworks and the coke oven. 
One hesitates to give monetary details in this connection, 
however, because the price of the various products is 
always fluctuating, and by the time the estimate has 
appeared in print there is always some slight alteration, 
which is seized upon at once for criticism, It is also very 
difficult to state fairly the value of the “Coalite ”’ pro- 
duced. It is obvious that this ‘Coalite” is worth 
considerably more than coal, but it will be impossible in 
practice to sell it at its real value, and probably some- 
thing like 20 per cent. to 25 per cent. above the price 
of coal would be a practical figure. The trouble is, 
that the average fuel buyer will not look at this question 
from the point of view of actual value receiv It is 
quite true, of course, that the Diesel engine is at present 
a long way off the size required for the generation of 
power on a power-station scale, although Diesel engines 
are now being constructed up to 5,000 h.p. to 6,000 h.p. 
This, however, I think, is merely a detail, and it will 
not be very long before units of 20,000 h.p. and greater 
will be on the way. In addition, of course, we have got 
to remember that the Diesel engine has inherent in it 
possibilities of still further enormous economies, whilst 
the condensing steam turbine and engine is at the end 
of its tether. Thus, for example, the compound Diesel 
engine is now almost a Cg poe proposition, which will 
mean a very considerable decrease in the weight and 
cost of construction. Also we are well within sight of 
the combined Diesel engine with special boiler, so as to 
use the exhaust heat of the engine. A combined Diesel 
engine with such exhaust heat boilers will represent an 
installation of very nearly 70 per cent. efficiency, whilst 
the very best of steam turbine installations cannot 
manage more than 17 per cent. to 18 per cent., and the 
average in electricity stations to-day is in general not 
more than 10 per cent. We cannot go on for ever 
squandering millions of tons of coal per annum in power 
stations in generating steam which wastes 25 per cent. 
of the coal in this process, and about another 60 per cent. 
in the condenser of the turbine, to say nothing of further 
losses in the way of friction and condensation in the 
steam pipes and turbine. In my opinion, the principle 
of monster super-power stations with condensing steaia 
turbines is entirely wrong. 

From a national point of view the right method is low- 
temperature carbonisation of our coal and the utilisation 
of the large proportion of the oil produced in economical 
Diesel engines. Such oil can be produced at home 
at a very much lower cost than we are now paying to 
foreigners, and the same applies to motor spirit. 

Yours faithfully, 
D. Brown ie. 

4, Grangethorpe Drive, Burnage, Manchester, 

Peorensy 13, 1922. 





DOES THE PREMIUM BONUS PAY? 
To THe Eprror or ENGINEERING. 

Siz,—It is generally accepted that the bonus system 
in its inception of defined application as a means of 
reducing costs and advancing delivery of contracts was 
sound and beneficial to both employer and employee. 
It was intended to secure a large and earlier output, at a 
reduced cost, for the former and to reward the latter 
for such i d output. In fact, the employee 
b a sub tractor. 

Where the system has been generally applied, the 
great difficulty and abuse in its working appears to be 
in the inefficient knowledge of those responsible for 
prici new and oftentimes commonplace jobs, in 
extending the system to breaking point, to all workers, 
including labourers, and in giving a bonus to those who 
have not given increased output nor service correspond- 








ingly. Errors in pricing are frequent, and menjare paid 
bonus for idling or sp ing out their time, the said price 
becoming a fixed one. 


Has any one of your readers definite statistics of the 
value or otherwise of the premium bonus ?—i.c., saving 
in money and in time. n the one side, total bonus 


earned by the worker (including per cent. to the employer) 
and on the other side cost of rate-fixers and their office 
staff, of appeals against rates, stationery, increased 
inspection, &c. The percentage of hours contracts have 
advanced approximately as against completion by day 
work. In the latter case credit should be given for the 
hours saved in running costs, i.¢,, power machinery. 
It is generally admitted that the finished contract 
under the bonus system is inferior in quality and 
efficiency to that performed under noone day work 
conditions. Is this actually so ? 
Yours faithfully, 
wD.» 





“BALL AND ROLLER BEARINGS; THEIR 
DESIGN AND PERFORMANCE.” 
To THE Eprror or ENGINEERING, 

Srr,—It is difficult to find an actual discrepancy 
between the point of view put forward by Mr. Orsettich 
on the thrust capacity question in your issue of 10th inst., 
and that stated in my paper under his review. In the 
second column of the abstract the figures may be reversed 
to read that a bearing selected from catalogue with a 
listed radial capacity of 1,600 lb., may be confidently 
relied upon to deal with 1,000 Ib. radial and 200 lb. 
thrust, which, of course, is one-third of the balance. 
This agrees exactly with the statement of Mr. Orsettich, 
except that he uses the factor 4 instead of 3. I quite 
agree that the necessity of observing this rule cannot be 
too strongly emphasised, but he is wrong in calling 
attention to it as an inaccuracy in the paper. Our points 
of view accord entirely. 

As for the comment on the spherical self-aligning 
roller bearing, he has not had the advantage of readi 
the complete paper or he would have found the state- 
ment that the maximum diameter of the roller is off centre 
and the nts to the surfaces in contact of the two 
races actually meet in the common point, as shown in 
Fig. 3 referred to. The roller is, therefore, barrel- 
shaped but conical with the largest end diameter bearing 
against the inner race as explained. 

I remain, dear Sir, yours faithfully, 
. Macavuray. 

The Skefko Ball Bearing Company, Limited, Head 

Office and Works, Luton, 
February 14, 1922. 
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ROYAL METEOROLOGICAL SOCIETY. 


THE usual monthly meeting of this society was held 
on Wednesday, 15th inst., at 49, Cromwell-road, South 
Kensington, Dr. C. Chree, F.R.8., president, in the 
chair. A paper on “ The Drought of 1921’ was brought 
forward by Mr. C. E. P. Brooks, M.Sc., and Mr. J. Glass- 
poole, B.Sc. The rainfall during 1921 in the British Isles, 
especially in the south-east of England, was so remarkable 
that it was considered worthy of a special investigation. 
It was found that the general rainfall in England and 
Wales was the least in 1921, so far as can be ascertained, 
since 1788. Individual long records indicated that over 
a considerable part of the south-east of England, 1921 
was the driest year for at least a century and a half. 
The months of 1921 were not individually so remarkable 
as was shown by a comparison with the driest months 
known to have occurred in the British Isles generally. 
A special comparison was also made between periods 
of from three to nine months’ duration in 1921, with that 
of similar dry periods in previous years. Reference was 
made to a map of standard deviation of annual rainfall, 
1881-1915 for the British Isles as indicative of the areas 
most liable to extreme dryness. During these years the 
least fluctuations of annual rainfall occurred along the 
coast in the north-west of the British Isles, increasing to 
@ maximum in the south-east and centre of the land 
masses. The second half of the paper dealt with the 
causes of draught conditions over the British Isles. 
The problem was attacked by constructing charts showing 
the distribution of barometric pressure over the globe 
during and preceding each of the great droughts, begin- 
ning with 1864. It is found that the conditions which 
—t prevail during dry spells are: High pressure 
over the British Isles, the greatest deviation from normal 
being usually over south-east England. Low pressure 
over the Arctic regions, especially near Spitzbergen, and 
generally, low pressure over the Tropics. The first factor 
is related to the eleven-year sunspot cycle, occurring 
most frequently two years after sunspot minimum and 
three or four years after sunspot maximum, so that it 
tends to recur every five or six years. Low pressure over 
the Arctic is related to ice conditions and tends to recur 
every four or five years, Great droughts only occur 
when both these factors are favourable. With pressure 
low over the Arctic, two or three months’ warning of a 
drought would be given by the development of high 
pressure over northern Russia. 

A r by Mr. T. Kobayasi, assistant professor, 
Imperial University of Tokio, entitled “‘On a Cyclone 
which Crossed the Corean Peninsula and the Variations of 
ites Polar Point,”’ was also read. The author has in- 
vestigated how a cyclone passed over a mountain range 
in Corea on March 25, 1918. The cyclone did not follow 
the usual process, namely, the top pees pooeseting across 
the mount&in, leaving the bottom extending itself 
to the surface on the other side of the mountain range ; 
but it induced a secondary on the farther side of the range 
along the steering line. This seco then extended 
upward until it joined with the pri at a certain 
height ; then the secondary a stronger, 
when the original centre faded away disappeared. 
The existence of the polar front was wey datinctl 
marked, but was complicated in character. As fecsnd- 





aries were formed on the steering line, there were two 
or more squall lines for one steering line. 
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THE ITALIAN ATLANTIC LINER “CONTE ROSSO.” 


CONSTRUCTED BY MESSRS. WILLIAM BEARDMORE AND CO., LIMITED, ENGINEERS AND SHIPBUILDERS, DALMUIR. 

















ax a ak 
aS ws > G @h& ») 2. 


eS whe ad 









































VERANDAH CaFé, 





ENGINEERING, Fesruary 17, 1922. 





THE ITALIAN ATLAT TICHINI 


CONSTRUCTED BY MESSRS. WILLIAM BEARDMOR™ ayp LIMIT 


(For i scription, he Page 1 
Fig.10. BRIDGE DECK. 


3.0 
SECOND CLASS 


_ 


w. 
warring Biiecalllll 


PETTY 19 tain apiinatnaton 
OFFICERS 


MAILE | 
PARCEL ‘SECOND 
HATCH 

AIRING 


SPACE iJ 
eo 
WARPING ‘ 


; SKYLIGHT 
capsran ; OPTARTIID i OVER CREWS 
. GALLEY 





14 
CLASS PROMENADE 
(7104 8) 


Fug.i1.SHELTER DECK 


rae) 
oo 


TANK CZ) 
TEAK 5'x 2%" 


= =p ——4 - = 0 


EMIGRANTS PASSAGE 


<= = 


MAIL & PARCEL NS. tO O 


Pp rarcu 


\ "i 
CAREO AC | FUNNEL 

ae £5 O.. “@ ¥ 710 

WATCH ~GAL WATCR. 


2*° CLASS ACCOMMODATION 


4 4 


cH Im 


BUTTERS 


PROVISIONS 


LASS ACCOMMODATION 


~ 
“ 
~ 


REFUSE | 
SMoor 
(OVER) | 








ENGINEERS 
WORKSHOP 

















BUNKER BY? 


“0 ted 
OW FUEL 
> 

Ge 
2014 7% 


ee : , 07h 
~----y- SS p-se--- <€ ~ 











PLATE XI. 





INER “CONTE ROSSO." 


UMITED, ENGINEERS AND SHIPBUILDERS, DALMUIR. 


Page 195.) 


+ GANGWAY + 


__*GANGWare 


DRINKING 1 
FOUNTAIN 


BOLLARD | 


ee C29 C29 
C25 

TER 
cmp Cz 


5 DOWNTON 303° —"S EMIGRANTS 'OINI EMIGRANTS’ 


PUMP GEAR 


A 


FUNNEL 


HATCH 





ped SEATS AB 


BAKERY 


Cees 


ITTERS 


130 | 
' 


ame *. 5 
ESCAPE | 


SHOOTS OVER 























IN DER) 


i 











COFFEROAM, 


°o 





am auean anes 





Cae os 
! 





N\ 
\ 


N y 
—_ 
<- 
\ 
\ 
\ 
\ 
\ 
\ 
\ 











Le 


























‘NOOY ONIMOWY SSVIQ GNOOTg ‘Og ‘DIY ‘NOOTVG ODNINIG SSVIQ GNOOUG “EZ “OMY 


(To face page 199.) 


ENGINEERING, Fesrvary 17, 1922. 











‘NOOIVS PNINI(Q] UIddQ “LZ “OI 





MIAWIVG ‘SHAQ TIOAGdIHS GNY SUAANIONG ‘GALINIT “OO GNV AYONGUVAT KVITIIM ‘SUSSAN A@ GALOAUISNOD 


«OSSOU ALNOD, WHNIT OILNVILV NVIVIVLI HHL 


PLATE XII. 




















FEB. 17, 1922. | 


ENGINEERING. 


199 








beautiful frieze runs round the sides, and: about 50 
small paintings of marine and land subjects are em- 
bodied in the scheme. The furniture in the library 
comprises sofas, book-cases and special tables. The 
contrast between the dark colour of the walls and 
the bright colour of the ceiling gives a very pleas- 
ing .effect, which is enhanced by the painted panels 


dome, while between the windows on the sides painted 
panels, with carved pilasters, have been placed ; 
settees, mirrors and flower vases, are placed round the 
sides of this apartment. - The dome light is of stained 
glass, and a fine marble staircase leads to the upper 


dining saloon, from which the music room is separated 
by a glass partition. 


Artificial light is supplied by a 





oe Fic. 15. 


View FROM FOREBRIDGE. 








Fie. 16. Boat Deck. 


and by three large allegorical pictures. Artificial 
lighting is effected by four wrought iron electric 
standards with six lights each, placed on the deck, 
in lieu of the usual ceiling lamps, but each table is 
provided with its own special lamp. Aft of the 
entrance hall on the promenade deck is the music 
room, for which the Pompeiian style of decoration has 
been adopted, the materials employed being painted 
and carved wood. Photographs of this apartment are 
reproduced in Fig. 22 on Plate VII and in Figs. 23 and 
24 on Plate IX. A beautiful frieze with allegorical 
pictures on a bright red background runs round the 





large central electrolier, well shown in Fig, 23, and 
also by lamps on the ceiling. 

The upper dining saloon, which is illustrated in Fig. 
27 on Plate XII, is capable of seating 74 passengers 
at small tables arranged as shown in the plan Fig. 
9, Plate VIII, for two, four and six persons, It is 
decorated in the style of Italian Renaissance slightly 
modified in some details ; it is entered from the music 
room through a handsome glass vestibule. On the 
opposite wall and over the stairs is a valuable and 
artistic tapestry, while the sides of the apartment are 
formed by a carved dado, and tooled and gilt leather 





panels. Shelves to support flower vases and statuettes 
are fitted between the stained glass windows, the frames 
of which are elaborately carved with gilt allegorical 
heads on each side of them. A deep frieze with figures 
and flowers on a bright reiting extends round the 
upper part of the walls, and two large pictures repre- 
senting war episodes in the life of Conte Rosso, are 
placed in the ceiling, one on each side; these are 
surrounded by painted panels. A large central elec- 
trolier and many small lamps on the ceiling afford ample 
artificial light in this apartment. The lower dining 
saloon is situated on the bridge deck, as shown in 
Fig. 10, on Plate XI, and is capable of seating 176 
passengers at small tables. It is decorated in similar 
style to the upper saloon, with which it is in communica- 
tion at the after end by means of a very handsome oak 
staircase with richly carved balusters. At the for- 
ward end of the saloon is a large sideboard with a fine 
bronze panel above it, as shown in our illustration of 
this apartment, Fig. 25, on Plate X, while between 
the windows at the sides are tooled and gilt leather 
panels, The door-posts are formed by carved allegorical 
figures and the ceiling at the sides is composed of 
painted panels. In the central portion of the ceiling 
is a painting by Professor Cavalieri, one of the fore- 
most Italian artists, representing the triumphal return 
of Conte Rosso to Nice in 1388. Artificial illumination 
is supplied by rich electroliers mounted on the columns 
in the centre, and by lamps in the ceiling at the sides. 

The smoking room, which we illustrate in Fig. 28, 
on Plate XII, is located on the after part of the 
upper promenade deck, a plan of which is given in 
Fig. 6 on Plate VIII. It is decorated in Moorish style 
after the Alcazar in Seville. The woods used are 
mahogany and chestnut, and the workmanship, which 
is particularly fine, includes a large amount of inlaid 
and dngaiiend work. Large mirrors, with richly-carved 
frames, are mounted on the walls, which also include 
panels of inlaid wood and tooled and gilt leather. At 
the sides of the windows are pilasters, similar in design 
but on a smaller scale, to those fitted at the doors 
leading to the ay tig forward and to the 
verandah café aft. our columns, well shown in 
our illustration and each composed of three pillars, 
support the dome skylight, the sides of which are 
decorated with panels, while the top is glazed with 
stained glass. In the centre of the dome is a large 
circular electrolier for providing artificial light to the 
apartment. The decorative ps Bonin of the verandah 
café, which adjoins the smoking room, is modern, 
and is carried out in white maple; we illustrate the 
verandah café in Fig. 26, on Plate X. The workman- 
ship is very simple, but has been arranged to bring into 
prominence the fine grain of the wood so that the effect 
is admirable. Across the forward end there is a long 
settee with glass panels at the sides; small tables 
and cane chairs are arranged round the apartment. 
The verandah is enclosed at the after end where columns 
support the boat deck above. Access to the latter is 
afforded by two ladderways, one on each side. 

Second-class passengers are carried in four-berth 
cabins, an example of which is illustrated in Fig. 20 
on page 202. Some of these cabins are situated on 
the upper deck, some on the starboard side of the 
shelter deck amidships and the remainder in the after 
part of the bridge deck. The second-class dining 
saloon, which seats 254 persons, is in the after part 
of the promenade deck and the smoking room for 
second-class passengers is on the same deck at the 
extreme after end. These two apartments are illus- 
trated in Figs. 29 and 30, respectively, on Plate XII. 
Promenade space is provided along both sides of the 
dining saloon and smoking room, and also on the 
bridge deck over the smoking room. Sleeping accom- 
modation for emigrants is provided on the upper 
deck and main deck, both forward and aft, and 
their dining room, which seats 450, is situated on the 
shelter deck forward. There is a covered promenade 
for emigrants forward of the dining space, and an open 
promenade above it on the bridge deck. 

The accommodation for the officers and crew is 
generally situated close to that part of the vessel in 
which their duties are carried out. It is, however, 
placed higher than is usual on British ships in accord- 
ance with the new Italian laws governing this point. 
The engineers, for instance, are accommodated on the 
promenade deck, as shown in Fig. 9, on Plate VIII, and 
it should be mentioned that the cabins and mess room 
are furnished and arranged in a particularly good 
style. The position of the first and second-class galleys 
and the accommodation for the cooks, &c., on the boat 
deck as shown in Fig. 4, on Plate VIII, should be 
specially noticed. The advantage of placing the 
kitchens above the level of the public rooms is, of 
course, that no smell of cooking can reach the latter. 
Service hoists are provided to convey food from the 
kitchens to the dining saloons. Particulars of the 
lifeboats are given in Figs, 4, 6 and 9, on Plate VIII. 
Our engravings of interiors are from photographs by 
Bedford Lemere and Co., London. 

(T'o be continued.) 
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BELGIAN ROADS AND RAILWAYS. 


WE gave some time ago an abstract of the presi- 
dential address delivered by Sir H. P. Maybury before 
the Institute of Transport, on ‘‘ Development in 
Roads.” It will interest our readers to know that this 
subject was dealt with very fully as regards Belgium, 
by Professor E, Frangois, of the Brussels University, in 
an article published by the Revue Universelle des Mines, 
which also reviewed the Belgian secondary and main rail- 
ways. In his opening statements, Professor Frangois 
said that when railways were first built it was antici- 
pated that road traffic would be abandoned. This 
is far from having been the case, for although the rail- 
ways have replaced the roads for carriage over long dis- 
tances, they have led to a considerable increase in short- 
distance road traffic; in many cases roads have had to 
be built in order to feed the railways. At the aay 
time the roads are gradually being resorted to afresh in 
every country, both for long-distance passenger traffic 
and long-distance goods delivery, and both services 
have proved a severe tax to the road surfaces ; the author 
reviewed in his article the various measures resorted to 
to strengthen their road surfaces in the main similar 
to those taken in this country at different times. 

The maximum gradient for Belgian roads varies with 
the district ; in very hilly regions it is 70 mm. (1 in 
14-3); in less hilly regions it is 50 mm. (1 in 20); and 
30 mm. (1 in 33-3) in flat country. On curves, gradients 
are avoided and the roads are widened. The camber 
of the roads decreases with the improvement in the 
quality of the road covering; it was formerly 1:25; 
then it was reduced to 1:40, and at the present time it 
does not exceed 1:60. On curves, and on roads for the 
circulation of fast motor cars, the camber is done 
away with and banking provided. The modern road- 
ways, avenues and boulevards are made very wide ; 
the curves are never under 50 m. (165 ft.) in radius, 
the radius being, as far as this is practicable, 100 m., 
200 m. and 300 m. (330 ft., 560 ft. and 930 ft.). The 
avenues comprise a central, very smooth surfaced 
roadway, for rapid traffic and spring suspended 
vehicles, two side, paved roadways for heavy and 
slow cartage, two tramway lines, a footpath shaded by 
trees, pavements, horse and bicycle tracks. The 
widest avenue in Brussels is the Boulevard du Régent, 
the width of which is 80 m. (over 260 ft.). There is 
no general programme for the building of new roads in 
Belgium at the present time. The more important 
works now being proceeded with are the following: 
Completion of the Boulevard de Grande Ceinture in 
Brussels, the width of which is 64 m. (210 ft.); com- 
pletion of the Boulevard du Littoral; construction of 
the new avenue Brussels-Antwerp, 40 m. (over 130 ft.) 
in width; construction of an avenue 50 m. (165 ft.) 
wide, through the new Limburg Coal Basin. In 
order to relieve the local train traffic, it is proposed to 
build electric suburban railways in the centre of some 
of the wide avenues, over distances of 30 km. (18-7 
miles) from the busiest centres. 

The article by Professor Frangois dealt also, as 
stated, with the Belgian railways. The secondary 
railways are generally single track of 1 m. (3 ft. 33 in.) 
gauge, having gradients as high as 30 mm. (1 in 33-3) ; 
the curves are as small as 50 m. (165 ft.) in radius. They 
connect the country districts with the principal cities 
and with the main railways. Five thousand kilo- 
metres (3,100 miles) of secondary railways have been 
built in Belgium in the twenty-nine years from 1885 
to 1914, and at the present time their total developed 
length is about equal to that of the main railways, 
but is likely shortly to exceed it. At first, it had been 
assumed that the secondary railways should be built 
generally on existing roadways, and the sides of the 
roadways were set apart to accommodate them; 
experience, however, has shown that matters have been 
carried too far in this direction, resulting in lines the 
working of which was surrounded with disadvantages 
and also with elements of danger. At the present time 
these lines are laid on the roads only if the latter are 
of a sufficient width and on moderate gradients. 

The law which decreed the building of railways in 
Belgium is dated May 1, 1834; the first Belgian line, 
16 km. (10 miles) in length, from Brussels to Malines, 
was opened on May 5, 1835. The Belgian railways 
had, in 1905, a total developed length of 4,578 km. 
(2,845 miles), half the length being single track 
and half double track. In 1912, they carried 
190,000,000 passengers over ar average distance of 
24 km. (about 15 miles) and 66,000,000 tons of heavy 
goods over an average distance of 84 km. (about 
52 miles). Before the war, the locomotives numbered 
4,500, one-third being passenger engines and two- 
thirds goods engines. The passenger carriages numbered 
about 8,000 and the goods wagons (of 10 tons and 
20 tons) about 90,000. The working expenses were 
about 70 per cent, of the gross receipts, and the net 
receipts reached 100,000,000 francs (4,000,000/.) 
annually, The cost of coal per train was about one- 
twelfth of the total cost price. The receipts for the 
44,000,000 passenger train-kilometres (27-3 million pas- 





senger train-miles) hardly equalled working expenses, 
whereas the 33,000,000 goods train-kilometres (20-5 
million goods train-miles) not only did so, but also pro- 
vided the interest and the sinking-fund payments on 
about eight-tenths of the initial capital of the railways. 
The net receipts per train-mile for goods were eight 
times higher than those per train-mile for passengers. 
At the present time the heavy goods traffic in 
Belgium is only two-thirds of the pre-war figure, and 
for this reason, the construction of various new lines 
which had been mapped out, has been postponed. 
After dealing with traffic generally and with the 
conditions ruling in Belgium, Professor Francois 
states that the high working expenses are due 
to the unfavourable profile of many Belgian lines. 
Heavy gradients caidas necessary the remaking up 
in transit of a number of goods trains, or having 
recourse to double-heading or to the use of three 
locomotives; in the case of passenger trains, the 
heavy gradients result in a considerable loss of speed. 
The lay-out of many lines is also defective, in that 
curves 500 m. (1,640 ft.) in radius are frequent, whilst 
others are on a radius of 350 m. (1,150 ft.) and even 
250 m. (820 ft.). The following are some of the heaviest 
gradients on Belgian lines: Liege-Ans line, 30 mm. per 
metre (1 in 33-3); Herve Plateau line, 19 mm. (1 in 
52-5); eight lines, 16 mm. (1 in 62-5); one 15 mm. (lin 
66-6). Attempts have been made to increase the 
efficiency of the existing lines by running longer and 
heavier trains; a train cannot, however, exceed 
500 m. to 600 m. (about 1,800 ft.) in length on account 
of points, &c., while the European international draw- 
gear has only a tensile stress of 65 tons. At the present 
time, passenger trains, 300 m. (980 ft.) in length are 
only exceptionally employed; on lines having suit- 
able sections, goods trains have as many as 120 axles, 
or 60 10-ton wagons, equal to a length of 600 m. 
(about 1,970 ft.). Two-axle 20-ton goods wagons are 
gradually taking the place of the 10-ton type, but the 
50-ton wagon on two bogies has not yet been introduced 
into Belgium, notwithstanding the advantages which 
it has from the point of view of deadweight, length and 
comparatively low coefficient of resistance to traction. 





“* CLuss.’’—-We have received the current issue of this 
book ; it is now in its thirtieth year of publication, and 
gives a list of English clubs in all parts of the world, the 
information including the address, when established, mem- 
bership, fees and name of the secretary. It is edited by 
Mr. E.C. Austen-Leigh, M.A., and is published at the price 
of 7s. 6d. net by Messrs. Spottiswoode, Ballantyne & 
Company, Limited, New-street-square, E.C. 4. 


BURMEISTER AND Warn, Liurrep.—In commemora- 
tion of the conversion of their engineering and ship- 
building concern into a limited company fifty years ago, 
Messrs. Burmeister and Wain, Limited, Copenhagen, 
have issued a book which gives an account of the develop. 
ment of their business. The works and yards, the ships 
and engines built, particularly the firm’s statio 
and marine Diesel engines, are referred to and illustrated. 
Messrs. Burmeister and Wain, Limited, have made a 
speciality of this class of engine for marine purposes, 
and have sold to a number of firms outside Den- 
mark the patent rights for the type as improved by 
them. The book is nicely got up, it is profusely illus- 
trated, and gives evidence of the great business activities 
of this well-known company. ‘ 





Ferro-MaGnetic Inpuction.—At the meeting of the 
Royal Society, held on Feb: 9, 1922, Sir J. Alfred 
Ewing, K.C.B., F.R.8., submitted a paper on the 
““Atomic Process in Ferro-magnetic Induction.” The 
object of the paper is to amend the theory of ferro- 
magnetic induction put forward by the author in 1890, 
and to describe a new model in place of the model then 
suggested. In the old model the Weber elements or 
ultimate magnetic particles were represented by pivoted 
re ee whose alignment, in the absence of an impressed 
field, was determined by the forces which they exerted on 
one another in virtue of their possessing magnetic 
moment. Consideration of the magnitude of the deflect- 
ing force that is required to break up the rows to pairs 
in which such magnets group themselves has shown that, 
when the magnets are set near enough together to make 
their behaviour agree with one known feature of the 
magnetising process, it fails quantitatively to agree with 
another known feature. hen the of stable 
deflection is sufficiently narrow, the stability becomes 
far too great. In the new model the idea of magnetic 
control is retained, with a Weber element in each atom, 
but the controlling force is supposed to be exerted between 
the electrons of the atom itself, namely between the 
shell, which is held more or less fixed by its relation to 
neighbouring atoms, and an inner electron system which 
constitutes the Weber magnet. The control depends 
on the difference between two nearly equal opposing 
torces ; this characteristic enables the model to combine 
a sufficiently weak control with a narrow range of stable 
deflection. Models are described whose action repro- 
duces the characteristic ferro-magnetic phenomena. 
In one model the structure is based on the uping of 
electrons suggested by Hull in connection with his X-ray 
analysis of iron crystals; in another the electron orbits 
are assumed to have the nucleus of the atom at their 





common focus, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hull Coal Traffic.—Signs of reviving trade are to be 
found in the official returns of South Yorkshire 
shipments. The total quantity sent to Hull last year, 
2,397,963 tons, represented an increase of 226,682 tons, 
compared with 1920, despite a lengthy stoppage at the 
pits. Last month’s imports advanced bE 820 tons, 
compared with the corresponding month of last year, 
to 338,308 tons. France was the biggest overseas buyer 





last year with 194,317 tons. Sweden came second with 
180, tons. There was also an improved trade done 
with Denmark and Holland. In several cases the tonnage 


despatched from the principal collieries in South 
Yorkshire last month was more than double that sent in 


January, 1921. The test improvement was at 
Denaby and Cadeby Main, Bentley, Brodsworth, and 
Bullcroft. 


Iron and Stee!.— Striking contrasts are to be found 
in the position affecting the engineering and steel trades. 
In some cases idle plant has nm restarted and staffs 
have been augmented, but in other instances expiring 
contracts have not been replaced and a further diminu- 
tion in output has coincided with the release of more 
workpeople. One of the healthiest signs is the improve- 
ment in railway matérial. Home railways are increasing 
their specifications and taking larger tonnages, with the 
result that more open-hearth furnaces have been re- 
, pa to supply tyre mills with basic material. Stocks 
of steel at most of the rolling mills and forges are so 
light that any improvement in the demand for finished 
products is bound to be reflected in increased activity 
at the furnaces. Forges and foundries are, however, 
still labouring under acute depression. There is practi- 
cally nothing doing in marine engincering, while the spurt 
in the automobile section has proved purely local and 
temporary. The demand for commercial lorries has 
slumped so severely that Sheffield Simplex, Limited, 
whose works cover 3 acres, have suspended production 
and discharged 700 operatives. The consumption of 
stainless steel in the cutlery industry continues to be 
an outstanding feature, particularly so far as table- 
knife production is concerned. Following the recent 
discovery of stainless iron, investigation is now bcing 
pressed into the possibilities of stainless nickel, which 
would form a useful substitute in the electro-plate 
branch. Practically the only big order on hand for 
tools is from Russia. The market for raw and semi- 
finished materials shows a further easing. Yorkshire 
“crown ” iron bars have been reduced ll. to 121. per ton, 
Siemens acid billets 21. to 101. per ton, hard basic billets 
to 91. 5s. per ton, and soft basic billets to 8l. per ton. 


South Yorkshire Coal Trade.—A big reduction is shown 
in the level at which railway contracts for steam hards 
have been renewed. The expiring contracts were in the 
neighbourhood of 308. to 338. perton. ‘The new deliveries 
over a period of three to six months are to be made on 
the basis of 208. to 20s. 6d. for Derbyshire steam hards, 
and 21s. for best South Yorkshire hards. These are pit 
prices in each case. The improvement in the overseas 
demand for coke has induced a much stronger tone. 
The average price now current is 19s. at ovens for blast- 
furnace quality, compared with 16s. a month ago. 
The home manufacturing demand is still on the dull side, 
but the improved call for best quality house coal is main- 
tained. Signs are shown of oan ht expansion in slacks. 
Quotations :—Best branch handpicked, 38s. to 39s. ; 
Barnsley best Silkstone, 36s. to 37s. 6d.; Derbyshire 
best brights, 348. 6d. to 35s. 6d. ; Derbyshire best house, 
338. 6d. to 348. 6d.; Derbyshire best large nuts, 30s. 
to 32s.; Derbyshire small nuts, 24s. to 25s. 6d.; York- 
shire hards, 27s. to 288. ; Derbyshire hards, 26s. to 27s. ; 
rough slacks, 14s. to 15s. ; nutty slacks, 11s. 6d. to 13s. ; 
smalls, 2s. 6d. to 6s. 6d. 


t 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mipp.LesBrRoves, Wednesday. 
The Cleveland Iron Trade.—Home and foreign in- 
quiries for Cleveland pig-iron continue rather numerous, 
and a fair amount of business is being put through. 
Output is well taken up, and there seems some likelihood 
of another blast furnace or two being rekindled before 
long. There is rather marked scarcity of No. 1, and 
siliceous qualities, and none of the other grades are at all 
— except mottled and white. These inferior 
escriptions continue quite a drug on the market, and 
makers being under no restriction, as to prices, are 
prepared to give favourable consideration to any reason- 
able offers for them. The figure asked for mottled, and 
white, is round about 75s. Producers on f.0.t. 
and f.o.b. minimum quotations for No. 1, and siliceous 
iron. stand at 95s.; for No. 3 G.m.b., 90s.; for No. 4 
foundry, 87s. 6d.; and for No. 4 forge, 82s. 6d. 


Hematite.—Quite encouraging accounts are given of 
the hematite branch. The 10s. drop in the West Coast 
and in Scottish hematites has had no weakening influence 
on this market, and indeed the position here inclines to 
greater firmness. Customers in the Sheffield district 
can still buy cheaper from this district than from the 
West Coast. Makers here have fairly good orders 
booked, and they report inquiries still in the market 
for home and e trade. Competition for new con- 
tracts is less keen than it has been, and with some pro- 
ducers now experiencing difficulty in fully complying 
with customers’ demands as delivery, prospects 
are brighter. No. 1 East Coast hematite is 96s., and 
mixed Nos, are 95s. 

Foreign Ore.—There is more movement in foreign ore, 
but actual transactions are still on a very limited seale, 
and are in fact confined to sales of odd cargoes. Local 
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consumers, however, are becoming compelled to buy, 
as stocks are running out, so that er are decidedly 
better, and values are inclined to stiffen. Best rubio is 
quoted 26s. to 26s. 6d. c.i.f. 


Coke.—The upward movement in coke continues. 
Supply is hardly equal to needs, and local users are 
reluctantly compelled to pay the high rates asked. 
Durban blast-furnace coke, of medium quality, is quoted 
up to 28s. 6d. delivered, which is a price consumers 
consider quite ls. 64, above what it should be. 


Manufactured Iron and Stecl.—Ex e quietness still 
characterises finished iron and steel, and indication of 
any early movement in the direction of material improve- 
ment is difficult to discover. Hardly any new home 
business is heard o:, and manufacturers are very keen to 
secure, at cut prices, the few foreign orders there are in 
the market. For home business the following are among 
the principal market quotations :—-Common iron bars, 
12/.; iron rivets, 14l.; medium steel billets, 8/. 15s. ; 
hard steel billets, 91. 5s.; steel ship, bridge and tank 
plates, 101. 108. ; steel angles, 101. ; steel joists, 101. 10+. ; 
heavy steel rails, 91. 108. to 101. 5s. ; fish plates, 14/. 10s. ; 
black sheets, 12/. 10s. to 131. ; and corrugated galvanised 
sheets, 161. 





NOTES FROM THE NORTH. 
Griascow, Wednesday. 

State of Trade.—There has been very little improve- 
ment in the state of general trade throughout the country 
since this year commenced, despite the accepted opinion 
that there would be an opening out all round. A want 
of confidence prevails to an alarming degree, and few 
buyers will be tempted to place much business, with the 
result that orders continue small and the wheels of 
commerce revolve very slowly. The shipbuilding in- 
dustry of the Clyde is one of the greatest factors in the 
West of Scotland, and as practically no new contracts 
have been booked for months past, and the majority 
of the yards are working short time, there can be little 
wonder that quietness prevails on all sides in the Glasgow 
district. Engineering firms are also very badly off 
for work, and indeed there are few or no industries in this 
area but which are passing through a very thin time just 
now. Prospects for the near future are said to be better, 
but improvement is likely to be slow. 


Scottish Steel Trade.—In the steel trade of Scotland 
no change can be reported. Buyers continue their 
holding-back policy, which is very distracting from a 
management point of view, because practically the only 
business going through is for small lots. Producers have 
recently done all in their power to secure fresh orders, 
but little or nothing of a substantial nature has resulted. 
Foreign inquiries are better again, and this is looked 
upon as a hopeful sign. The home delivery prices are 
unchanged at :—Boiler plates, 14/. per ton; ship plates, 
107. 10s. per ton ; and sections, 10/. per ton ; all delivered 
Glasgow stations. 


Black Steel Sheet Trade.—The makers of black sheets 
in the West of Scotland have not been doing very 
brilliantly of late, and although the outlook is supposed 
to be better the conditions at present are far from satis- 
factory. Orders are extremely scarce, but the Far East 
and the Argentine are once again coming more into the 
picture. Prices are the turn easier and }4-in. sheets are 
now called 111. 15s. per ton, delivered Glasgow stations. 


Malleable Iron Trade.—The state of the malleable 
iron trade of Scotland has not improved and local buying 
is still on quite a small scale. Export is also very quiet, 
but there are more foreign inquiries in the market. 
No alteration has been made in prices, and “ crown” 
bars are quoted at 11/. 10s. per ton, but even at that low 
figure buyers are few. 


Scottish Pig-Iron Trade.—A very quiet tone is general 
in the Scottish pig-iron trade, although there is certainly 
a shade more doing this week, but the volume would 
need to be very much greater to make any appreciable 
difference in the industry. The export trade is also 
dull, but inquiries indicate an improvement before long. 
Prices this week are again the turn easier and may be 
taken as follow :—Hematite iron, 5/. 5s. per ton, delivered 
at the steel works ; foundry iron, No. 1, 5l. 7s. 6d., per 
ton, and No. 3, 51. 2s. 6d. per ton, at makers’ works. 





NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Coat Trade.—Shipments of large steam coal from 
South Wales in January amounted to 1,195,707 tons 
valued at 1,575,7371., or an average of 26s. 4d. per ton 
f.o.b., which was 2d. less than in December and 6s. 1d. 
below the October aver Exports of steam smalls 
totalled 466,070 tons, valued at 407,553/., or 17s. 6d. 
per ton, which was 7d. below the December average, but 
ld. higher than that for October last. Anthracite large 
shipped from Swansea was reduced from 103,501 tons 
in December to 57,700 tons in January, but the aver: 
of 578, 1d, in the past month was only 2d. below the 
December ave Anthracite smalls declined from 
57,113 tons to 48,997 tons, but the average price was 
increased from 32s. 3d. in December to 33s. 10d. in 
January. The Welsh coal owners have decided to put 
into operation their scheme of consultative action by 
selling agents with a view to increasing selling prices and 
endeavouring to k them at an economic level. At 
present the coal m t so far as steam descriptions are 
concerned is stronger than it has been for some months 
past. Generally prices of have lifted 6d. per ton, 
while small and sized coals, which have been a firm market 
for some weeks back, continue in short supply, with 
prices upheld. Best Admiralty large is now not obtain- 
able at less than 258., seconds 24s. 6d., best dry large 
248. 6d., ordinary dry 23s. to 24s., and the leading Mon- 





mouthshires from 23s. to 24s. Best steam smalls by | 


themselves realise up to 19s. 6d., seconds 18s., and cargo 
sorts from 15s. to 17s., but taken in conjunction with 
large can be secured at 6d. to Is. per ton less. Sellers 
are firmly quoting current prices for March shipment. 
In the majority of cases collieries are fully stemmed for 
shipment this month and in some instances into March. 


Railway Share Boom.—The feature in Welsh com- 
mercial circles this week has been the enormous appre- 
ciation which has taken place in the market value of 
the shares of the Barry Railway Company, owners of the 

Docks, as the result of speculation in connection 
with the taking over of the company by the Great 
Western Railway under the wc | frouring scheme. 
The market value of the undivided, preferred and 
deferred stock yesterday was 1,557,926l. higher than 
it was twelve months ago, the undivided stock showi 
an appreciation of 579,227l. the preferred of 214,858. 
and the deferred of 763,841/. InJanuary, 1921, the three 
stocks represented a value of 2,155,301/., but yesterday 
they valued 3,713,2271. 


Tron and Steel Trades.—An agreement has been reached 
whereby the rates of Welsh steel workers are to be 
reduced from March 4 next from 6d. and 3d. per ton to 
4d. and 2d. per ton, respectively, to old and young 
workers. This reduced rate is to remain for three 
months. In the tin plate section the bonus has been 
reduced from 10 per cent. to 74 per cent. The inquiry 
for tin plates remains limited and prices tend to ease. 
For standard boxes quotations range from 18s. 6d. to 
19s. 





Tue InstrrutTion or Locomotive Enoingers.—The 
annual dinner of this Institution is announced to take 
place at 7 p.m. on the 23rd inst., at the Engineers’ Club, 
Coventry-street, Leicester-square. 

Tue Trecanicat Inspection Assocration.—A lecture 
will be given by Mr. R. Genders, of the Research Depart- 
ment, Woolwich, on “The Extrusion of Metals,” at the 
Rooms of the Royal Society of Arts, John-street, Adelphi, 
on Friday next, the 24th inst., at 7.30 p.m. The lecture 
will be illustrated by lantern slides and the exhibition 
of samples. The p> Neen of the association is Palace 
Chambers, Westminster. 





“Tue Drop-Forcer.’’—We have received No. 4 of 
this journal of the Association of Drop Forgers and 
Stampers, 45, Newhall-street, Birmingham. It announces 
that the annual meeting of the association is to be held 
in that city, at the New Queen’s Hotel, on March 2, 
a date which coincides with the period of the British 
Industries Fair. Interesting articles are given on ‘‘ The 
Testing of Drop-Forgings,’’ and on drop-forging practice 
generally. 

Sreet-Makinc Kitns: Erratum.—We regret that 
in referring to the steel-making kilns manufactured by 
Messrs. leer Allen and Co., Limited, of Sheffield, in 
our “ Notes from South Yorkshire,” printed on page 168 
of out last issue, we gave the total weight of the plant 
now under construction by the firm as 260 tons, and stated 
that it would furnish a revolving furnace weight of 
400 tons. We are now informed by Messrs. Allen that 
the above-mentioned figures only refer to the one kiln 
already despatched ; two other kilns have been com- 
pleted and are now awaiting shipping instructions. 

Tue InstirvuTion OF AUTOMOBILE ENGINEERS,— 
At a general meeting of the Institution of Automobile 
ee held on February 8, a paper was read on 
“Engine Lubrication,” written by Mr. E. L. Bass, a 
graduate of the Institution. The paper in question 
was awarded the Daimler premium for the session 
1920-21, one of the conditions of the award being that 
the winning paper shall be read before the main Institu- 
tion with a view to bringing its author into touch, with 
the leading men in the industry. Lieutenant-Colonel 
D. J. Smith, O.B.E., has unanimously been elected 

resident of the Institution for the session 1922-23. 
accordance with the recent alteration in the Articles 
of Association, two of the vice-presidents will this year 
retire from office, and a ballot to fill the vacancies has 
resulted in the elect#on of Mr. H. G. Burford and Mr. 
L. H. Hounsfield. These gentlemen will accordingly 
take up office at the commencement of the session 
1922-23. 





THE STANDARDISATION OF AIRSHIP MooRING GEaR.— 
The International Conference now being held at Australia 
House, London, under the chairmanship of Mr. A. H. 
Ashbolt, mt-General for Tasmania, has for its object 
the standardisation of the mooring gear and replenishing 
arrangements for airships, so that all airships can be 
received at any airship station throughout the world 
should stress of weather, or other circumstances, render 
this desirable. Representatives of seven different 
countries have attended the Conference, the first meeting 
of which was held on Tuesday last, when resolutions 
embodying the above-mentioned principles were adopted 
unanimously, It was further decided to recommend to 
the next International Air Conference the formation of a 
committee to determine the airworthiness of airships, 
to form a technical sub-Committee, and to forward copies 
of all resolutions to the Embassies of the countries 

resented. The Conference, we believe, is not an 
official one, but it is obviously desirable that an inter- 
national agreement should be r d on the matter 
under consideration before any extensive developments 
in airship services take place, and if the work of the 
Conference is in any way instrumental in bringing about 
such an ment it will have performed a valuable 
public service. The members visited Pulham Aerodrome 
yesterday and will meet again to-day. 





NOTICES OF MEETINGS. 


Tae InstrrvuTion or MecHANICAL ENGINEERS,— 
Friday, February 17, at 5.50 p.m. Extraordinary 
General Meeting to confirm, or otherwise, the resolution 
passed on January 20, 1922. At 6 p.m., Annual General 
Meeting, when the Annual Report of the Council will be 
presented, and alterations of, and additions to, By-laws 
will be considered. The following paper will be read : 
“Electric Welding Applied to Steet Construction, with 
Special Reference to Ships,’ by Mr. A. T. Wall, of 
Liverpool. 

Tue East Inpia Assocration.— Monday, February 20, 
at 3.30 p.m., at the Caxton Hall, Westminster, a paper 
will be read by Mr. Arthur T. Arnall, B.Sc., M.Inst.C.E., 
A.M.IL.E.E., ILE. (India), entitled ‘‘ Hydroelectric 
Power in India,” Sir Thomas Henry Holland, K.C.8.I., 
K.C.I.E., D.Se., F.R.8., will preside. ° 


Tue Braprorp Enoin#eeme Socrery.—Monday, 
Febru 20, at 7.30 p.m., Lecture in the Hall of the 
Bradford Technical Co eg. Mr. R. D. Spurr (Member), 
A Private Telephone Systems,” illustrated by lantern 
slides. 








Tue Instrrution or Civit ENGINEERS: YORKSHIRE 
Assocration.—Monday, February 20, at 7.30 p.m., in 
the Hotel Metropole, Leeds, when Mr. C. Gribble, 
Assoc.M.Inst.C.E., will read his paper entitled “ Bridge 
Calculations.”’ 


Tue InstirvuTion or AvToMOBILE ENGINEERS, 
Tuesday, February 21, at 7 p.m., at the Chamber of 
Commerce, New-street, Birmingham, Dr. W. R. Ormandy 
and Mr. E. C. Craven will read a r entitled “‘ The 
Physical Properties of Motor Fuels—A Discussion of 
their Bearing on the Motor Industry.” Thursday, 
February 23, at 7.45 p.m., at the Masonic Hall, Coventry, 
Mr. E. L. Bass will read a paper entitled ‘“ Engine 
Lubrication.” 


Tue Instirvrron or Crvic Enoineers.——Tuesday, 
February 21, at 6 p.m. Paper to be further diseu : 
“* Hydro-Electric Installations of the Barcelona Traction, 
Light and Power Company,” by Mr. Horace Field 
Parshall, D.Sc., M.Inst.C.E. On the conclusion of this 
discussion, the following paper will be submitted for 
discussion: ‘The Improvement of the Port of Val- 
paraiso,” by Mr. Arthur Cliffe Walsh and Mr. William 
Frank Stanton, B.Sc.(Eng.), Assoc.MM.Inst.C.E. 


NORTHAMPTON ENGINEERING COLLEGE, ENGINEERING 
Socrery.—Wednesday, February 22, at 5.30 p.m., paper 
by Mr. A. T. Davis on “‘ Commercial Testing of Direct- 
Current Motors and Generators.’’ Chairman, Mr. A. C. 
Jolley. 


Tue InstiruTe oF Costs AND WORKS ACCOUNTANTS : 


LonDON AND District Brancn.—Wednesday, Febru- 
ary 22, at 7 p.m., at the Hall of the Institute 
of Chartered Patent Agents, Staple Inn Buildings, 
Holborn, when Mr. J. C. Todman, F.C.W.A., 


A.M.1I.Mech.E., will speak on “Some Units of Measure- 
ment,” 


Tue Junior InstiruTion or ENGIneERS,.—Friday, 
February 24, at 8 p.m., at Caxton Hall. rdinary 
Meeting. Hon. Member’s Lecture, ‘Curved Beams, 
Rings and Chain Links,” by Mr. E. G. Coker, M.A. 
(Dean of the Faculty of Engineering, University of 
London, University College). 


Tue Royat InstirvuTion or Great Briraiw.— 
Friday, February 24, at 9 p.m., a discourse will be 
delivered by Mr. Jolin Joly, D.Sc., F.R.8. The subject is 
“The Age of the Earth.’’ Afternoon Lectures, at 3 p.m. : 
Tuesday, February 21, Sir Arthur Keith, M.D., LL.D., 
R.F.S., M.R.I., Fullerian Professor of Physiology, R.I., 
on “ Anthropological Problems of the British Kosice: 
Series I.—Racial Problems in Asia and Australasia’’ 
(Lecture I); Thursday, February 23, Mr. Arthur G. 
Perkin, F.R.S., on “ Dyeing: Ancient and Modern” 
(Lecture II); Saturday, February 25, Mr. Ernest A. 
Gardner, Litt.D., on ‘“‘ Masterpieces of Greek Sculpture ”’ 
(Lecture IT). 


THE ASSOCIATION OF ENGINEERING AND SHIPBUILDING 
DRAUGHTSMEN: MeErsEYsIpDE Brancu.——Friday, Febru- 
ary 24, at 7.30 p.m., in the Walker Engineering Building, 
The University, Liverpool, a lecture entitled ‘The 


Printi ay — ol will be given by Mr. H. H. Harrison, 
A.M.LE.E. (The Automatic Telephone Company, 
Limited). Chairman, Mr. J. M. bertson (Postal 


Telegraph Association). 


Tae Isstirution or Propuction ENGINEERS.— 
Friday, February 24, at 7.30 p.m., at the Institution 
of Mechanical Engineers, Storey’s Gate, London, 8.W. 
Paper (with lantern illustrations) by Mr. G, W. Eastwood, 
on “ Intensive Production of Automobile Bodies.” 


THe West Bromwich ENGINEERING SocIETY.— 
Friday, February 24, at 7.30 p.m., at the Technical 
School, “‘ Ball and Roller Bearings,”’ by Mr. W. A. Ecob, 
of the Hoffmann Manufacturing Company. Mr. E. W. 
Bache (vice-president), managing director, George Salter, 
Limited, will preside. 





Ow Mororcar Brakes.—One of the com 
of motorcars which is being highly criticised at the 
present time in France is the b , says L’ Kxportateur 
Frangaix, who is puzzled to know why it is that motor 
cars having insufficient braking capacity are being built, 
seeing that good brakes of various shave been 
available for a long time past. Our contempo 
could name motorcar makes which in 1905 had two 

owerful brakes, whereas their 1921 t has a most 





indifferent braking device, so much so, in fact, that it 
looks as though it had none of any kind, 
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THE ITALIAN ATLANTIC LINER “CONTE ROSSO.” 
CONSTRUCTED BY MESSRS. WILLIAM BEARDMORE AND CO., LIMITED, ENGINEERS AND SHIPBUILDERS, DALMUIR 


(For Description, see Page 198.) 
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THE | GOVERNMENT AND INVENTORS. 

Tat a shoemaker’s children are aye illshod is 
a familiar proverb, and thus it is perhaps not a 
matter for surprise that the report of the inter- 
departmental committee appointed to consider the 
question of awards to inventors, in Government 
service, shows a singular lack of scientific method. 
The committee apparently set themselves to collect 
opinions and not to ascertain facts. In Germany, 
in America and at Sheffield, manufacturers have 
established and operated research departments, 
with striking success. A committee which believed 
in scientific procedure, would assuredly have deemed 
it a matter of first importance to ascertain what 
methods of remunerating the workers had been 
found advisable in these cases. No trace of such 
an investigation is to be found in the report, and 
the committee evidently share the predeliction of 
the politician and lawyer for deductions based 
on plausible a priori hypotheses. Inventors in 
Government service fall into two classes. In 
certain cases men are appointed to investigate 
a definite problem, and given adequate equipment 
and fair intelligence, they can hardly fail to 
arrive at valuable results. A typical example is 
afforded by the studies of alloys carried out at the 
National Physical Laboratory. In such cireum- 
stances there is nothing inequitable in the view that 
the investigator has no property rights in his 
discoveries, which may quite fairly be vested in 
whoever has provided the means by which he 
achieved them. Similarly, if Hughes had decided 
to patent the microphone, and to “ practicalise ” 
it himself, he would obviously have been fairly 
entitled to the improvements effected by the staff 
engaged for this latter purpose. 

Other questions than those of mere equity are, 
however, involved, and it may quite possibly be 
profitable to grant to those engaged in such work 
more than their legal rights. It is on such matters 
as this that the committee should have sought 
guidance from the experience of firms who have 
successfully exploited research establishments. 
Almost the only statement of fact made in the 
report is that the Government department inclusive 
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of the Post Office neve — reserved to them- 
selves all rights in inventions and discoveries made 
by members of their staffs. The inventions thus 
claimed, it will be seen, include those not dis- 
covered in researches ‘‘ made to order’? where as 
stated there is nothing inherently inequitable in 
the contention that the inventors’ remuneration 
is fully covered by his salary. The committee, 
however, go much further, and say that if men 
not specifically engaged on research make inven- 
tions: “if these arise either in the course of their 
employment or with the aid of knowledge ” thus 
gained, ‘obviously the Government has certain 
rights in the invention.” Unfortunately the justice 


5}of this contention is very far from “ obvious,” 


as is very clearly seen from the following case 
which actually occurred. Many years ago a driver 
employed by a leading firm of steam roller builders 
devised a road scarifier. His employers told him 
to go ahead and patent it and they would make 
it under licence. First and last they paid out 
to him and his heirs over 20,0001. Now undoubtedly 
in this instance, the idea of a scarifier would never 
have occurred to this inventor save for the know- 
ledge and experience he had gained in the course of 
his employment, but it is by no means “ obvious ”’ 
that this circumstance gave his employers either 
a moral or a legal right to the invention. In another 
case a civil engineering assistant employed by a large 
waterworks company devised a new form of bore- 
hole pump. Here, again, the pump was the direct 
outcome of knowledge gained in the inventor’s 
employment, but the waterworks company made no 
claim to the invention, and, moreover, when the 
chief engineer proposed to use the pump on condition 
that his assistant forewent his royalties, the directors 
cancelled this condition and thought it fair that they 
should pay the ordinary market price for the 
improvement. We are well aware that certain firms 
follow a different policy to that illustrated in the 
above examples, but it is to be doubted whether 
they really benefit by it. Carnegie treated his 
technical staff as partners, and asserted’ that he 
found the procedure highly profitable. 

As mentioned in the report, the contrary policy 
has been pursued generally by Government depart- 
ments in the past, and with unconscious humour 
the committee observe that the actual number of 
men who made inventions in Government service 
has been comparatively small. They do not, how- 
ever, seem to see any connection between this 
unfortunate fact and the departmental regulations, 
which in their essentials are to be retained and 
extended. The only concession made is the 
appointment of a special committee to adjudicate 
on the respective claims of an inventor and the 
department which employs him. The onus of 
proof is in all cases to rest on the applicant, the 
assumption being in every case, until the contrary 
is proved, that he has no title to his discovery or 
invention. It is most improbable that this slight 
concession will effect any material improvement 
in the present state of affairs. One would have 
expected the Committee to comment on the cir- 
cumstance that since the telegraphs were taken over 
by the Post Office practically every important 
improvement has been imported from abroad, 
whilst previously this country played a major part 
in the betterment of methods of telegraphy as it 
has continued to do in the cable services. The 
committee, in short, seem to have considered as 
outside the scope of their reference, any inquiry into 
possible methods of fostering discovery and inven- 
tion in departmental services. Anyone who has 
been even remotely connected with those responsible 
for really important pioneering work, will realise 
that this will never be undertaken for a mere 
salary. The nervous strain, involved in practi- 
calising such improvements, is too intense, to be 
faced without at least the hope of some substan- 
tial reward. . The gap between a really novel labora- 
tory discovery or a really original ingenious idea, 
and its development into a commercial success 
involves commonly months or years of patient 
industry, as well as the assumption of heavy 
pecuniary risks. Of course, in general, we do not 
expect work of fundamental importance from 
research departments, whether financed by the 
Government or by private firms. Our Faradays and 
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Kelvins would be out of place in the National 
Physical Laboratory, whose true function is to help 
industry by establishing standards and acquiring 
accurate experimental data. Pioneering work 
should be discouraged here, its true home being the 
laboratories of our Universities, or the workshops 
of private investigators. Nevertheless, although 
investigations of this kind are neither to be expected 
nor desired in departmental research establishments, 
civil servants have been responsible for some highly 
important discoveries. Unless our memory is at 
fault, both Henry Cort and Sydney Gilchrist were 
in Government employ when they worked out their 
epoch-making improvements in metallurgy. They 
were not engaged as technical experts, but according 
to the recommendations of the committee, the 
departments by which they were employed would 
have had a prima facie claim to their discoveries, 
and they would be required to establish the contrary 
before a committee of investigation. Such a pro- 
cedure, however liberally worked, will tend to check 
invention and discovery, which is the reverse of 
desirable. 

The committee do not appear to be consistent in 
their recommendations. They observe that in cer- 
tain cases research workers are engaged for only a 
part of their time and for a specific purpose. If one 
such makes an invention unrelated to this special 
work the committee admit that this should vest in 
him only. Apparently, however, a full time worker 
is looked upon as belonging body and soul to his 
department, and should he make an invention not 
connected with his official duties, this is apparently 
to be treated on a different basis. 

The committee seem to think it possible and 
desirable, though difficult, for the Government to 
exploit commercially valuable inventions, and they 
assert that there is a probability of an increased 
industrial use of inventions made primarily for 
Government purposes. It would be well if the 
committee had given instances of such, as it is 
difficult to understand without illustrative examples 
the kind of work the committee have in view. 
A possible instance is the “leader gear,” but we 
imagine it would be better for the public were the 
exploitation of this to be free from payment of 
royalties. Another possible instance is that of 
useful alloys, and here again it would probably be 
in the public interest that such results of depart- 
mental research should be freely open to all. On 
the other hand, certain results will assuredly be 
attained in the laboratory which can only be made 
commercially available by a large expenditure of 
time and capital in the work of practicalisation. 
This work will certainly not be undertaken unless 
those responsible for it are granted a monopoly 
for a term of years. 

The committee state that several witnesses 
affirmed that there had been cases in which the 
credit and benefits accruing from an invention 
have been filched by the official superiors of the true 
and original inventor. In view of what has happened 
in other departments of Government nothing is more 
probable. The credit of the best work of the 
experts on geodesy employed on the ordnance 
survey has frequently been assigned to the official 
head of the department, who merely signed the 
reports. 





SHIPBUILDING METHODS. 

Tue paper read by Mr. John McGovern before the 
North-East Coast Institution of Engineers and Ship- 
builders at Newcastle, on the 10th inst., entitled 
“‘Some Notes on Shipbuilding Methods,” is of more 
than passing interest in view of the fact that every 
shipbuilder in the country is at present confronted 
with the vital problem of reduction of costs. Any 
suggestions which promise results in the desired 
direction will be gladly received and carefully 
examined with a more sympathetic interest than 
would have been evinced even a year ago, and it 
is safe to say that as a result of present conditions 
the foundations of improved methods of construction 
will be laid in most of our shipbuilding yards. 
Many shipyard directors and managers, to whom the 
word “efficiency” meant only an unwelcome 
departure from long-established practice, are now 
seriously considering whether after all a change 
would not be beneficial in reducing costs or speeding 
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up productiqn, and the results of this consideration 
will in most cases be greatly to the advantage of 
their own establishments and to the whole industry. 

In a general way it may be said that improvement 
may be sought under three heads, viz., in design 
with a view to cheapening and speeding-up the 
actual work; in constructional methods; and 
in machine equipment. The first of these received 
considerable attention during the height of the 
submarine menace, and the so-called “ standard ” 
ships and the “fabricated” ships were evolved to 
meet the demand for rapidity of construction. The 
fact that these attempts did not meet with the success 
anticipated must not be allowed to obscure the good 
points inherent in each design, and we are not 
surprised to learn that from actual experience 
Mr. McGovern has found solid advantages from the 
constructional point of view to follow the adoption 
of a modified design of straight frame model with 
circular bilge. The reduction in the amount 
of furnace work both for frames and shell represents 
a considerable saving in both time and cost, while 
the straight frame lines are an undoubted advantage 
in the accurate development of shell plating in the 
mould loft. The proportion of hull structure which 
can be prepared in the sheds prior to the laying 
down of the vessel is of first rate importance and 
any design or method which increases this pro- 
portion is an undoubted advantage in reducing 
time an cost of construction. In the preparation 
of shell plating prior to erecting frames great 
advances have recently been made by shipbuilders 
even on the ordinary curved frame type of vessel, 
as much as 65 per cent. of the plates having been 
worked from loft templates with most satisfactory 
results and with the frames punched in the usual 
manner, viz., before setting and not, as Mr. McGovern 
seems to anticipate, after setting. The adoption 
of standard sizes of plates and rivet spacings which 
the author describes have, of course, been employed 
for some time past by builders of ordinary form 
vessels, especially where the multiple punch is used, 
but on this head the straight frame vessel with no 
sheer certainly lends itself to a more extended use 
of the standard plate principle. 

From the constructional point of view the straight 
frame ship has undoubted advantages, chief of which 
is the relatively large amount of material which can 
be worked from plans or loft moulds. Whether the 
undoubted prejudice against this form of vessel will 
in time be overcome remains to be seen, but mean- 
time it certainly is the fact that owners and seamen 
have a decided preference for the older form. 
The cold logic of the present economic position may 
prove sufficiently powerful to break down prejudice 
on the part of both owners and builders and so pave 
the way for development on the lines fully 
described in the paper. While recognising the 
advantages of the straight frame vessel we are by 
no means able to agree with the statement of the 
author, speaking of shipbuilding generally, that 
“very little plating work is prepared beforehand, 
most of it being templated from the ships after the 
hulls are framed and the bulkheads erected.” 
Good modern practice includes the working of large 
proportions of tank top plating, shell plating, bulk- 
heads, decks, pillars and girders and deck-houses 
from moulds supplied by the loftsman, and it is 
quite usual to rivet bulkheads complete before 
erection, to rivet deck girders in long lengths prior 
to erection and to rivet deck-houses on the ground 
before the ship’s decks are laid. 

A casual glance at the shipyards of to-day con- 
firms the statement that “‘ the facilities for the erec- 
tion of the material from the ground into place 
have made substantial headway in our large estab- 
lishments,” but whether this has been an unmixed 
blessing is not just so obvious. The cost of installing 
modern crane equipment is very high, and as the 
author states, the “allowances” for the use of 
these is considered by most shipbuilders to be 
totally inadequate. Unless such plant can be kept 
fully employed and thus earn a dividend on the 
capital sunk its installation is not economically 
justified and oncost charges become unduly large. 

The vision of a shipyard of the future without 
hand or pneumatic drills, riveters, caulkers, punching 
and drilling machines, consequent on the develop- 
ment of electric welding, is certainly attractive, but 
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one wonders how the various parts of the structure 
are to be held in place for welding without bolts 
and consequently drilling or punching. Present 
experience of electric welding is certainly not con- 
clusive, for whereas electrically welded pillars and 
deck-houses have given excellent results in practice, 
thoroughly tested water tanks of simple construction 
have given way in service. Further, it may be 
stated that extended experience has shown that the 
cost of welding tanks, skylights, &c., is rather higher 
than riveting and caulking. 

A most important item in the scheme of operations 
described in the construction of the modified design 
of straight frame vessel as developed by the author’s 
firm is the substitution of drilling for the ordinary 
punching of holes. In arriving at the decision to 
adopt drilled, instead of punched, holes consideration 
was given to multiple punching, Lysholm punching 
and ordinary punching as against drilling. The 
final decision in favour of drilling is undoubtedly 
sound, but in view of the fact that improvement in 
the efficiency of plant is one of the objects of the 
paper it hardly appears to be logical to give as one 
reason for discarding the multiple punch the fact that 
its capacity is too great. 

It will generally be found that transport and 
erecting facilities are inadequate to cope with the 
output of the multiple punch, but in laying out a 
new yard it should be possible to arrange these so as 
to get a reasonable approximation to the output 
of the multiple punch. The paper provides many 
subjects for discussion and the interchange of views 
and experience, and is of considerable value as a 
record of the successful carrying through of a system 
of construction which has not received the con- 
sideration to which its merits entitle it from the 
majority of shipbuilders and owners. 





THE LOCOMOTIVE BOILER EXPLOSION 
AT BUXTON. 

Tue locomotive boiler explosion which occurred 
on November 11, at Buxton, is unfortunately not 
thoroughly cleared up by the report of Major G. L. 
Hall, issued last week. We gave a brief summary of 
this report in our last issue (page 169), but have 
since been able to study the evidence therein 
given in greater detail. It will be remembered that 
we gave summaries of the evidence brought out 
at the time of the coroner’s inquest, which, however, 
appeared to throw little light on the technical aspect 
of the affair. The inquiry held by Major Hall, in 
which he was assisted by Mr. H. Cranwell, of the 
Mercantile Marine Department of the Board of 
Trade, and by Mr. J. P. Main, unfortunately still 
leaves the matter in some doubt. 

It is concluded that the failure was due to over 
pressure, but certain points attending this condition 
are not satisfactorily explained. These all relate 
to the state of the safety valve, and of the steam 
gauge, rather than to the boiler itself. The safety 
valve was a modified Ramsbottom double column 
pattern, and the evidence practically all goes to 
show that this mounting was at fault. It may be 
recollected that in 1909 (see ENGINEERING, vol. 
Ixxxviii, page 188) a boiler explosion occurred on 
the Rhymney Railway, in which it was fairly 
conclusively proved that over pressure had resulted 
from a packing washer on the safety valve being 
misplaced when reassembling the valve after small 
repairs at the sheds. The effect of this was that 
the lever was pulled hard down on to the valves 
by safety links, and the spring rendered inopera- 
tive. 

It may be said at once that the standard London 
and North-Western valve is not liable to wrong 
assemblage of this character ; the spring is in com- 
pression, and a distance-piece between the upper 
and lower cups or pads prevents the spring from 
being screwed too hard down, once the distance 
piece has been cut to length after testing the valve in 
the shops for blowing-off pressure. Any unauthor- 
ised tampering with this distance involves the 
destruction of a seal. 

In this particular case, the only pieces of really 
constructive evidence in support of the theory that 
the safety valves were at fault, relate to the clear- 
ance of the wings in the seat bushes, and the 
behaviour of other valves which had been repaired 





under similar circumstances. The point is made 
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by Major Hall and Mr. Cranwell that the valve 
columns were of cast-iron with brass valve seat 
bushes fitted into them, the valves themselves also 
being brass. The clearance, measured after the 
accident, between the valve wings and bushes, was 
0-0095 in. in the case of one valve and 0-012 in. in 
the case of the other, when cold, and it is concluded 
that this clearance was too small to allow for the 
expansion due to raising steam. The bushings do 
not appear to have been removed from the columns 
during the general repairs which this engine under- 
went last year, but from the evidence it is quite 
possible that when the safety valve was reassembled 
again after overhaul the original valves were not 
replaced, but similar valves were taken from another 
mounting. No new valves, we gather, were made. 

In testing other valves repaired under similar 
conditions some appear to have stuck at first, 
and although not at all a satisfactory explanation, 
there appears to be little other conclusion to draw 
from the facts as given, but that the wings of the 
valves jammed in the bushings. 

This conclusion is certainly not altogether con- 
vincing. It will be noticed that the clearance as 
measured cold for {the two valves differed and 
it is surprising that both valves appear to 
have stuck. It might have been thought that one 
at least would show signs of blowing with this 
difference in fit between them. It is further sug- 
gested that the tendency of the valves to stick 
increased as the weather became colder, as shown by 
the evidence of drivers using the engine; but we 
are not inclined to lay great weight upon the recol- 
lections of men on the behaviour of an engine 
on a single trip some months previously, and many of 
these memories are undoubtedly of little value. 
In view of the careful tests conducted subsequent 
to the failure it would have been interesting and 
instructive to see what force was actually necessary 
to draw the valves off their seats with the clearances 
recorded, heating the valve and keeping the column 
cool. The test could have been easily arranged 
and would have been a guide in future working. 
The wing areas are, of course, not large in these 
valves, and with pressure at 300 lb., as is supposed 
to have existed in the boiler, the grip of the bushing 
on the valve would have to have been sufficient to 
overcome the pressure on the valve of about 1 ton 
as far as we can gather, if the lever were lifted. 

The really surprising thing seems to have been 
that previous drivers who reported the gauge as 
wrong do not appear to have tested the safety valves 
by the lever, or to have noticed from the behaviour 
of the engine that the steam pressure carried was 
higher than normal. In view of the usual relative 
reliability of gauges and safety valves it is natural 
to place more reliance on the latter than on the 
former. But it is most unusual for an experienced 
driver not to notice by the way an engine responds 
to the throttle whether or not it is working with 
steam of about the pressure usually carried by her 
class. In fact, in another instance of a similar 
engine, a driver stated that he knew his pressure 
was high because the engine, usually sluggish, was 
‘a lot more active.” It seems hard to believe that 
more account was not taken of behaviour under 
what was apparently an increased boiler pressure of 
50 per cent. 

The accident might conceivably have been avoided 
if there had been a cock on the gauge pipe so that a 
new gauge could have been fitted and tested on the 
boiler without letting pressure down. The pro- 
vision of such a cock is recommended by Major Hall, 
who also suggests that standard and known clear- 
ances of the valve wings in the bushes should be 
worked to. ‘There is, of course, no good reason 
why the wings of the valves should not be a quite 
easy fit in the bushes, particularly in the case of 
cupped valves of the form used in this case, where 
the pressure of the lever is transmitted to the 
valve at a point well below the level of the seating. 





INTERPRETATION OF THE CHEMICAL 
ANALYSES OF OIL SEEPAGES. 

To raise the question why we have one type of 
natural oil in Pennsylvania and another in Mexico, 
and why sometimes different varieties of oil occur in 
the same field, may sound rather like asking why 
apple trees and pear trees grow in different orchards 





and also in the same garden. But Mr. J. E. Hack- 
ford, B.Sc., F.I.C., of London, was entitled to put 
that question at the Institution of Petroleum 
Technologists last Tuesday, for he had been able 
to predict the quality of the petroleum likely to be 
found in Derbyshire two years before the first well 
was completed, and that was bolder on the part of 
the chemist than were the geologists who predicted 
that oil would be obtained, but not in abundance. 
In his paper on “ The Significance of the Interpre- 
tation of the Chemical Analysis of Seepages,” Mr. 
Hackford outlined the arguments which had guided 
him in making that prediction, and his arguments 
moreover, involve a classification of natural oils 
which brought him warm congratulations from the 
chemists present. As matters are, the nomenclature 
of natural oils is so arbitrary and confusing, that not 
even specialists understand one another. 

We have not quoted the full question as put by 
Mr. Hackford. There are different classes of oils, 
he pointed out. Yet these classes are generally 
isolated in various localities; thus we have Penn- 
sylvania, Mexico, Borneo, Russia petroleums, &c. 
But very different varieties may be found in the 
same field, especially of salt-dome formation. The 
quality of oil, Mr. Hackford stated, varies with the 
local geological conditions. A truism, it may be 
objected. But he has certainly followed the inter- 
relations up much further than previous workers, and 
the offer to support his arguments by further data 
was welcomed by Professor J. 8. 8. Brame, the 
president of the Institution, and its members. 
Mr. Hackford first referred to the oil of the Isthmus 
of Tehuantepec (Mexico). Oil there occurs in 
lenticular sandy members of Miocene marls, and 
in so-called dolomites—treally limestones with only 
2 per cent. of magnesia—overlying the salt masses 
in the domes. These dolomites, whether oil-bearing 
or barren, contain free sulphur, and Mr. Hackford 
observed that, as the thickness of the dolomite layer 
increased up to 22 ft., the density of the oil increased 
from 0-871 to 0-974, the sulphur percentage rose 
from 3-2 to 7-3 and the asphalt percentage from 
17 to 65. That parallelity, which is not always 
close, of course, could not be due to different origins 
of the different oils. The oil encountering in 
its flow the dome, he suggested, would store itself 
in the dolomite between the marls; where the 
dolomite layer was thick, the oil found much sulphur 
to take up and much asphaltum was then formed. 
On large uniform anticlines the oil would be uniform ; 
where faults occurred, the properties changed, and if 
the chemist were supplied with a sufficient selection 
of samples, he could tell the geological structure and 
the absence or presence of faults in the zone from 
which the oil came. 

The mode of formation was, of course, a factor 
controlling the quality of the oil. Mr. Hackford 
sides with those who ascribe different origins to 
different natural oils. All the oil from the Mexican 
Gulf Territories is rich in sulphur. It is also 
asphaltic, poor in nitrogen and in aromatic» com- 
pounds, and contains a very great variety of 
elements in its ashes. The huge algae like macro- 
cystis pyrifera abounding in these seas, contain 
a total of 13 per cent. of sulphur, 8 per cent. being 
found in the ashes; but they are practically free 
from nitrogen of which the Mexican oil contains 
only 0-1 per cent., whilst in the Monterey (California) 
shales, apparently derived from animal marine 
matter, the nitrogen rises to 2-4 per cent. Again 
the algae are free from cellulose, and the Mexican oil 
is devoid of aromatic compounds which the cellu- 
lose of the raw material is supposed to supply. 
Further, the algae accumulate the many elements 
of sea-water constituents, silica, metals like tin, 
vanadium, nickel, iron, even gold, magnesium, 
calcium, &c., iodine (which is extracted in Cali- 
fornia from the kelp ashes), and those elements 
are found in Mexican oils, to which we might 
thus attribute a marine origin. 

In coal-bearing countries like Pennsylvania and 
England, on the other hand, Mr. Hackford would 
connect the formation of oil with the decomposition 
of terrestrial vegetation of cellulose character. 
Decaying marine or animal matter would yield oil or 
gas, both likely to be swept away by water because 
there was no sponge-like cellulose material to retain 
them. In terrestrial residues those sponge-like 
materials were present, and the thio- and oxy- 





asphaltenes originally formed, even if the tempera- 
ture should not rise above 100 deg. C. during the 
decomposition, would be converted into kerotenes, 
the insoluble constituents of asphalts. When the 
materials (algae) are rich in sulphur, large amounts 
of thio-bitumens (“ thio” indicates sulphur com- 
pounds) should be formed, whilst the proportion of 
oxy-bitumens and cellulosic residue should be small. 
On these views petroleum oils would not be derived 
from coal. Given certain vegetable matter petro- 
leum would be produced under certain conditions 
if cellulose be absent, and coal if sufficient cellulose 
matrix be present to form a sponge. The amount of 
soluble bitumens should be greatest in peats and 
should decrease through lignites and bituminous coals 
to a minimum in anthracite, which is indeed the case. 
But the distinction between a kerite (bitumen) and 
a coalis not alwayseasy. It took ten years to decide 
whether the New Brunswick oxy-kerites were legally 
coal or bitumen. Mr. Hackford had sdéme similar 
trouble with a thio-kerite from Novaja-Zembla 
recommended as a coal for metal smelting. It 
looked like anthracite and gave on distillation 
very little gas and no oil, but Mr. Hackford finally 
ascertained that it occurred in small lenses in a 
metamorphosed deep-sea limestone which contained 
none of the depositional associates of coal. 

Mr. Hackford felt less certain about the origin of 
the oils of Algeria, Borneo and some parts of Persia 
which are characterised by the presence of aromatic 
compounds, and also of Russian oils in which naph- 
thenes are conspicuous. But he broadly classes both 
oils and bitumens in four groups as aliphatic (fatty 
hydrocarbons), aromatic, naphthenic and naphthy- 
lenic, and he further brackets the third and fourth 
group together as alicyclic oils. Thus he gets three 
main divisions of oils, distinguishable by their 
seepages of gas and liquid and their solid residues. 
Both Pennsylvania oil (oxy-asphaltic) and Mexican 
oil (thio-asphaltic) would belong to the first class 
of aliphatic oils, and the English oils would be of 
the same class and further be characterised by the 
presence of traces of naphthenes. Solid bitumens, 
Mr. Hackford calls petrolites ; if soluble in carbon 
disulphide, they are asphaltites, if insoluble kerites ; 
both may be of the oxy- or of the thio-types. How 
the distinctions can be traced, through the liquids 
and the gases as well as the solids, he described in 
detail. Speculatively he assumed also that oil is 
derived by the condensation of methane. 

Some of the assumptions may not stand. The 
reasons suggested why free hydrogen should occur 
in some natural gases, and not in others, may be 
open to question, for instance. Moreover, the 
general reliability of conclusions based upon labo- 
ratory analysis is doubtful for various reasons. 
In the first instance the methods of sampling and 
of analysing of various workers differ considerably, 
and whensgases like nitrogen or oxygen are simply 
determined by difference—as is frequently done, 
but not always expressly stated ; this remark is not 
meant to apply to Mr. Hackford, of course—the 
figures have no comparative value. The second 
objection, which was raised in the discussion by 
Sir Thomas Holland, late of India, is more weighty. 
The surface gases and surface seepages of oil need 
not be much more like the original gas or oil than the 
water of a large river is like that of its reputed 
spring. This question particularly affects the 
nitrogen and oxygen percentages. Sir Thomas 
also referred to an apparent inconsistency in Mr. 
Hackford’s statement concerning sulphur. That 
sulphur in oil he seemed to ascribe, first to the free 
sulphur of the dolomite, and afterwards to. the 
sulphur contents of the parent algae. Mr. Hack- 
ford, in his reply, spoke of the varying thickness of 
the dolomites as an indication of varying geological 
condition. Everybody had understood, of course, 
that geological conditions must strongly influence 
and modify the oil. But Mr. Hackford certainly 
helps us on a great deal in considering this con- 
nection. Chemists like Professor Brame, Dr. 
Lessing, Dr. Ormandy, Mr. Redgrove, who had 
nothing but praise for the paper, and others may 
find plenty to criticise when Mr, Hackford publishes 
more of the rich material he has collected. The 
material will be valuable all the same, and more 
for those willing and competent to check and to 
revise it, than for those ready to take part in 
its immediate discussion. 
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NOTES. 
Tue Seventy-FirTH ANNIVERSARY OF KING’s 
CoLLeGe ENGINEERING SOCIETY. 

The seventy-fifth anniversary of the King’s 
College (London) Engineering Society was cele- 
brated on Friday last when a lecture was delivered 
at the Institution of Civil Engineers by Mr. F. W. 
Macauley, chief engineer of the City of Birming- 
ham Water Department. The President of the 
Institution of Civil Engineers was in the chair. 
Mr. Macauley’s address was devoted to the subject 
of service and economy in the matter of water, 
and drew attention to the fact that the demand 
for water, whether for domestic and sanitary or 
trade services, canals, power or compensation, was 
roughly regular and constant while the supply 
was irregular as regards area and time. It was 
shown how the uneven distribution of rainfall and 
uneven grouping of population complicated the 
problems of the engineer, and the need for a thorough 
revision of existing procedure with regard to 
obtaining Parliamentary powers to use water 
sources, was insisted upon. Mr. Macauley put 
forward suggestions with regard to a national 
commission and fifteen or more associated boards, 
based on the final report of the Water Resources 
Committee. All Bills dealing with water supplies 
should be considered by this commission and its 
associated boards, instead of, as at present, by 
parliamentary committees which are uninformed 
upon the relation any one Bill bears to the national 
resources or requirements. Under such revised 
procedure the commission’s report on a Bill would be 
one which no Parliamentary Committee could very 
well oppose, and a co-ordinated use of resources 
would be much easier than under present customs. 


ALSATIAN PotasH Deposits. 

The potash deposits to the North of Mulhouse, 
Alsace, are dealt with in the Revue Universelle des 
Mines, by Mr. N. Lykiardopoulo, a former student 
of Liége University, who, in his history of their 
discovery, states that borings carried out in 1904 
in Nonnenbruch Forest revealed at a depth of 
358 m. (1,175 ft.) a layer of rock salt containing 
potassium chloride. An Alsatian, Mr. Vogt, was the 
first to ascertain that the salt layers encountered 
contained another substance apart from sodium 
chloride. He found the content of potassium 
chloride to be a high one, especially at the greater 
depths of 625 m. and 649 m. (2,050 ft. and 2,130 ft.). 
This meant the discovery of the potash deposits 
in question. Other borings made showed the 
deposits to cover an area of 20,000 hectares (49,5 
acres). Their working was not an easy matter, 
since the powerful German Potash Trust, the 
‘ Kali-Syndikat,” had to be reckoned with. The 
Alsatian potash salts, it should be noted, were 
found to be much purer than those of Stassfurt. 
These latter are rich and extensive deposits, situated 
practically in the centre of Germany ; but by the 
discovery they were faced with a powerful com- 
petitive source, occupying probably a better situa- 
tion on the map, yielding a higher proportion of 
potassium chloride and a lesser percentage of 
magnesium chloride and other impurities. The 
result was that the new Alsatian deposits were 
placed under the contro} of the “ Kali-Syndi- 
kat,”’ and their working, which was entrusted to 
agents of this Potash Trust, was greatly restricted. 
The author of the article from which we quote 
is at a loss to explain the mistakes made in the 
methods of working followed and the deficiencies 
in the installations in the case of the Alsatian beds ; 
he is astonished that a nation who so recently 
claimed Upper Silesia, on the pretence that they 
are better equipped both technically and in- 
dustrially to exploit natural resources which belong 
to mankind as a whole, should, on the other hand 
greatly neglect other natural riches, in the shape 
of the Alsatian potash deposits, which a hazard 
had placed in their hands. Since the armistice, 
these deposits have been under the management of 
French engineers, who have organised their working 
and under whom they show a prosperity which 
under their former owners was latent only. The 


Alsatian product is a compound of sylvinite (KCl) 
mixed with a small proportion of carnallite, kainite 


proportions of kieserite and carnallite, and this fact 
makes it lower in value than the Alsatian one. 
The author, in the article we refer to, deals with the 
mineral as extracted from several pits in the vicinity 
of Mulhouse. A preliminary treatment at the surface 
yields a rich mineral containing on an average 34 per 
cent. of potassium chloride, 55-5 per cent. of sodium 
chloride, 2-5 per cent. of calcium sulphate ; 7-5 per 
cent. of insoluble matter and 0-5 per cent. of water. 
The material which does not pass the screen in this 
first treatment is then dealt with and yields a product 
containing 16 per cent. of potassium oxide. 


X-Ray ExaMINATION oF ALLOYS. 


Very soon after M. von Laue first passed a beam 
of X-rays through crystals in the hope of obtaining 
some diffraction evidence of the arrangement of 
the atoms in the crystals, some of his collaborators 
submitted crushed and powdered crystals and 
amorphous materials to the same examination. 
Extending the method, while adhering to the 
transmitted rays—not using reflected rays, as in the 
Bragg method—Debije and Scherrer found that 
there were very few really amorphous substances. 
A. W. Hull went further in studying mixtures of 
salts and alloys by the same method. The photo- 
graphs obtained show diffraction rings surrounding 
the spot hit by the rays at definite distances and 
from the measurements of these the atomic grouping 
can be deduced. When a strip of sensitised paper is 
used instead of a plate, the rings appear as short 
ares or slightly curved lines, and this “ X-ray 
spectrum” resembles an ordinary spectrum in 
appearance ; but the diffraction lines have nothing 
in common with spectrum lines, except in variability, 
and the interpretation of the diffraction patterns 
is extremely difficult. One cannot say that the 
method of X-ray examination has so far helped us 
much to understand, in the case of alloys, the 
relations between structure and magnetism, the 
influence of annealing and other peculiarities which 
ultimately, we believe, will be connected with the 
atomic grouping. When the crystal contains 
several elements of different atomic weights, the 
lines of the element of high atomic weight strongly 
predominate, but their intensities are modified 
by the positions of the atoms of the lighter elements. 
Matters are somewhat more simple when the metals 
have nearly the same atomic weights and volumes, 
such as iron and nickel. Studying these alloys in 
the Research Laboratory of the General Electric 
Company at Schenectady (Physical Review, Septem- 
ber last), Mary R. Andrews finds that when iron, 
which itself has a centred cubic lattice, is alloyed 
with nickel, which has a face-centred cubic lattice, 
the former crystal structure is alone visible until 
25 per cent. of nickel have been added to the iron ; 
then both structures occur together, and when more 
than 30 per cent. of nickel are present, the latter 
structure is alone observed. But there was no 
indication of a compound Fe,Ni (with 35 per cent. 
of nickel), the existence of which various properties 
suggest. The alloys were free from carbon and 
manganese, and should always be magnetic—and 
were so—at room temperature, whether previously 
heated or cooled. In the presence of either of these 
substances, however, the alloys should be non- 
magnetic if cooled from high temperature, and 
magnetic if warmed after cooling. It was found 
that another Fe-Ni alloy, first non-magnetic, became 
magnetic by being chilled in liquid air, and that it 
then developed the centred-cubic form which was 
previously absent. That observation would connect 
magnetism with the centred-cubic structure ; but 
that point was not confirmed by the examination 
of tungsten, chromium and manganese. Alloys 
of iron and cobalt also showed a change of crystal 
form, finally into a hexagonal structure, as ‘more 
cobalt was added ; but the physical properties did 
not run parallel with these changes. In alloys of 
copper and zinc the changes in composition were 
accompanied by hardness changes ; but an influence 
of annealing could not be traced by the X-rays. 





Tue Port or MANCHESTER.—A company, Manchester 
Consignments, Limited, has been formed with a view to 
assist in bringing Colonial produce direct to Manchester, 
this being a most important distributing centre. A 





and kieserite ; the Stassfurt mineral contains larger 





number of ships from Australia and New Zealand will 
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Dock and Lock Machinery: A technical Manual by 

W. Henry Hower, M.Inst.C.E., M.Am.Soc.C.E. 
Edited by G. Moncur. London: Constable and Co., 
Limited. [Price 17s. net.] 


A MELANCHOLY interest attaches to this volume, 
for the writer did not live to see its completion, 
and another hand has had to finish the task he had 
so well planned, and which his ripened experience 
has so amply enriched. Mr. Hunter’s professional 
work had led him to give particular attention to 
problems connected with the improvement of rivers 
and estuaries, and to the design and construction 
of docks and canals. He was therefore well fitted 
to be the historian of lock development, and in 
this work is traced the growth of the simple lock 
arrangements and the machinery with which they 
were equipped, when canals formed the favourite 
means of transport, to the construction of those 
elaborate schemes which are required to accom- 
modate the leviathan of to-day, or are essential 
in promoting the exchange of commerce between 
hemispheres. 

Mr. Hunter was afraid that his book might prove 
dull and unattractive, for he seems to have looked 
with longing and regret to days when technical 
writers, unhampered by convention, could give to 
their works the interest of romance, while indulging 
in the freedom of unrestrained humour. Under 
no circumstances could one imagine the author to 
be a dull writer, but here he has a theme which 
would inspire the most insipid, for the development 
of the narrow boat traffic of the canal into the 
gigantic craft of to-day declares the triumphs of 
engineering skill and design, when called upon to 
meet the demands of the world’s energy. For be 
it remembered, the advance has not been gradual 
and uniform permitting experience to accumulate 
by practice. Demands have been sudden and 
urgent, for the rapidity of advance in the last half- 
century has been phenomenal. The increasing 
dimensions of steamers have called for a corre- 
sponding increase in lock construction, and the 
author illustrates this race between tonnage and 
accommodation by two striking examples. In 
1887, when the Manchester Ship Canal was pro- 
jected, the authorities responsible for design, 
recommended that the larger locks, which were to 
form the entrance to the docks, should be 600 ft. 
in length, between the centres of the heel posts 
of the gates, 65 ft. in width, between the walls, 
while the minimum depth on the sills was fixed at 
28 ft. Less than twenty years later, a similar 
problem confronted the designers of the Panama 
Canal, and their proposals, submitted to the 
American Navy Board, included a “ usable ” length 
of 1,000 ft. (equal to 1,070 ft. between heel posts), 
a width of 100 ft., and a minimum depth of 40 ft. 
on the sills. The two last dimensions were subse- 
quently increased to 110 ft. and 45 ft., respectively, 
giving a capacity below the water line of 5,290,000 
cub. ft., while that of the Manchester Docks only 
slightly exceeds that of 1,000,000 cub. ft. The 
difference in the forces to be handled in working 
gates and sluices and other machinery, in a scheme 
increased fivefold, will be readily apprehended 
by the hydraulic engineer. 

The general problem of lock construction can 
be simply stated, for time has not varied the main 
principle, first employed many ages ago. The object 
is to provide mechanical devices capable of facili- 
tating the transport of floating craft from one 
basin to another, these basins being confined wholly 
or in part by means of artificial works, maintained 
by gates and controlled by sluices, or by some means 
by which impounded waters may be caused to pass 
at will under the influence of gravity, from a higher 
level to a lower. As may still be seen in narrow 
barge traffic, a man and a lever were originally 
the sole component parts of the lock machinery. 
They fulfilled all the requirements of existing 
traffic, and what has been accomplished since 
has been to introduce mechanical devices to aid 
and reinforce manual effort, extraneous power being 
supplied through machines that have grown more 
and more complex as the problems to be solved 
have themselves increased in complexity. 





make Manchester their first or second port of discharge. 


In a series of chapters of striking interest Mr. 
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Hunter shows how increasing trade, employing 
vessels of ever-increasing dimensions, has demanded 
from engineers the construction of works adapted 
for the shelter and accommodation of enlarged 
tonnage, and how these demands have been success- 
fully met. As each floating palace has outrivalled 
its predecessors in size and luxury, the fact has been 
widely advertised amid a chorus of praise for the 
enterprise of those, who have surpassed previous 
efforts. But a new dock awakens little enthusiasm, 
though the ingenuity displayed in overcoming 
technical difficulties and the accuracy of work 
needed to meet mechanical requirements, may be 
greater than is involved in increasing the carrying 
capacity of a steamer. The author, among other 
services, enables the work of the dock engineer to be 
seen in truer proportions, not by any fulsome 
vaunting of his achievements, but by the direct 
relation of what has been accomplished, and by 
the description of the means by which ends have 
been attained. In some instances, these descriptions 
are so detailed and the drawings so complete that it 
is possible to follow the construction in typical 
instances with equal minuteness and instruction. 

It is not possible to follow here the evolution 
of the modern lock, to show how artifice has been 
applied, tested, improved, and possibly superseded 
by @ newer device, or how recurrence to some 
original type, under altered mechanical conditions 
has proved the correct solution in definite cases. 
But allusion may be made to a few epochs when 
the simple enlargement of existing means failed 
to satisfy exigencies, and a master hand was required 
to indicate novel methods along which development 
might satisfactorily proceed. The introduction of 
steam winches to supplement hand power furnishes 
an instance of new departure, though it is not 
certainly known who first used steam power to 
work winches at lock entrances. The power was 
applied through line shafting, laid in trenches, 
and the several winches on each side were engaged 
in turn by revolving shafting through the media of 
clutches or cone connections. The advantages 
were more apparent than real. The arrangement 
was not economical, the line shafting absorbing a 
great deal of the power generated, and frequently 
failing to respond when emergencies called for an 
increased supply of power. 

A better instance of a new course of procedure 
is found in the Armstrong device of the hydraulic 
accumulator, in which the power supplied is obtained 
by the pumping of water into a main against a head 
provided by means of a weight concentrated upon 
a plunger bearing upon the water in a vertical 
cylinder, the cylinder itself being connected with 
the main into which the pumping takes place. 
The application of this general method, with local 
modifications to various docks, is given in con- 
siderable detail. Of particular interest is the 
development of the Antwerp Docks. These docks, 
constructed in 1877, may be regarded as the proto- 
type of the rack and pinion machines, which have 
been used somewhat largely for working lock gates 
since the electric current has been employed for 
the motive power. The Kiel and the New Erie 
Canals furnish instances for the application of this 
type. 

Meanwhile ship construction was undergoing 
a change, which sooner or later would influence 
lock and gate machinery. Under stress of the 
necessity for carrying the maximum amount of 
cargo at a minimum of cost, the mid-ship section 
of steamers tended to assume a more boxlike form, 
reducing the amount of clearance, while the bilge 
keels, a necessity in modern construction, formed 
an element of danger of no common order. Wider 
locks were demanded, and for reasons of economy 
in the working of steamers, rapid and effective 
movements of the gates was insistently urged. 
The efficiency already gained was the consequence 
of perfecting a plan of connecting the lock gates 
with the moving machinery by means of chains 
and gearing, liable to be fouled by the passing 
ship. When it was found that the requirements of 
the modern steamer were incompatible with the 
maintenance of the chain system, this form of 
connection was abandoned in favour of the direct- 
acting type of gate machine. That it is possible 
to adapt steamers and locks to each other is demon- 





strated in the case of the King George Dock at Hull, 
opened in 1914, in whose lock arrangements certain 
distinct features of novelty are embodied. Here 
we have the last word in the design of lock machinery 
in Great Britain, and it is satisfactory to find that 
the development of the ship and the development 
of the gate machine need not necessarily come into 
conflict. 

In the case of the Hull Dock, the gates are worked 
by hydraulic power, and in this country hydraulic 
power holds its own for operating the machines 
needed for opening and closing deck gates. But 
on the Continent and in America, electricity has 
largely superseded the older form. Two notable 
instances in which electricity has been preferred, 
namely the Panama Canal and the Erie Canal in 
the State of New York, are described in the present 
work, to which we can do no more than refer the 
reader for details, but the problem is lucidly and 
dispassionately discussed. It may be gathered 
that the author was in favour of the hydraulic 
principle, but he presents the case for and against 
with equal fairness and knowledge. It is easy to 
point out as the advocates for electricity do, that 
there is a flexibility about electric machinery which 
hydraulic machines lack. To this argument, the 
author rejoins that flexibility is only of advantage 
when flexibility is required, and that when the object 
is to open or close gates, or to lift sluices, or to work 
capstans for hauling ships into place, the load in 
each case is so nearly uniform, that flexibility is of 
little importance, and its supposed advantages 
cannot balance the admitted drawbacks arising from 
loss of energy in electric gate machines, consequent 
upon the great difference in velocity of movement, 
between the motor which drives the gate machine 
and the gate which is driven by it. This difference 
in velocity constitutes a severe handicap on the 
employment of electricity, and to it Mr. Hunter adds 
the possibility of increased electrolytic action, 
which may not only increase the cost of maintenance 
but prove seriously prejudicial to the life of sub- 
merged metallic structure. 

Experience has demonstrated that under certain 
conditions, dock entrances and locks in which levels 
are regulated mechanically need not be fitted with 
gates properly so-called, but structures known as 
“‘caissons”” are utilised for the maintenance or 
exclusion of water from dock or basins. Such 
structures possess the advantage of sustaining a 
head of water in either direction, and several distinct 
types have been evolved according to the purposes 
for which they are needed. A large literature has 
collected round this subject, much of which has 
been admirably summarised here. Several instances 
possessing novel features are fully described, as, 
for example, the Gladstone Dock at Liverpool, 
of which an illustrated account has already ap- 
peared in this Journal. Attention is also called to 
the more recent constructions of floating caissons at 
Forsyth. The account furnished by Mr. Adam 
Hunter forms one of the few additions made to the 
volume after the author’s death. 

An important part of the machinery for lock 
working must be passed over with the barest 
mention, but it is evident that if two levels of water 
are to be maintained, and that is the purpose of a 
lock, the two levels must be connected by openings 
in the gates, or by conduits, however formed, 
through which water can flow from one level to 
the other, and the conduits must he fitted with 
sluices or valves in order to control the flow. 
Evolution here is, naturally, as marked as in the 
development of the gates themselves. The primitive 
sluice took the form of a square orifice in the 
panelling of the gates, in which a movable paddle 
could be raised or lowered for the opening or closing 
of the sluice. Subsequently, stone-built conduits 
in and through the walls of the lock were sub- 
stituted to quicken the operation of raising and 
lowering the levels. The principle is exceedingly 
simple, but the maintenance of mechanical efficiency 
has proved one of immense difficulty. Numerous 
attempts have been made to overcome the inherent 
difficulties of sluice construction, but the author 
states that the engineering world “is waiting for 
a type of lock sluice, which will be reliable, 
moderately economical and suitable for the purpose 
which the sluice is required to fulfil.” One prime 


difficulty has been to reduce the sliding friction 
between the materials employed, originally, stone 
and timber. Metallic surfaces have been sub- 
stituted, but the scouring action of silt and sand 
rapidly deteriorated the bearing surfaces, and in 
some cases set. up electrolytic action. Again, the 
mechanism has been so arranged, that the opening 
of the sluice is made by a horizontal in place of the 
usual vertical motion, and this type works well in 
small locks. 

A cylindrical sluice has been designed on the 
same principle as the cylindrical valves used in 
reservoirs for water supply, in which the discharge 
is effected by the lifting of the valve from its seat, 
as in the case of an ordinary safety valve on a boiler. 
The early application gave some trouble, but the 
theory is sound, and a cylindrical sluice with a 
diameter of 21 ft. is working on the Colorado River 
in connection with a great irrigation scheme. In 
the Panama Canal, the designers have adopted 
the cylindrical valve for a number of special sluices 
in the central piers of their great twin locks. Of 
course, an evident plan for overcoming the severe 
friction between two materials sliding on each other, 
when intensified by the pressure due to a consider- 
able head of water, is to introduce a series of free 
rollers between each working face. This device 
has proved satisfactory in many cases, but incessant 
watchfulness is needed to detect and remove the 
effects of erosion and corrosion. Moreover, the 
travel of the free rollers as they pass up and down the 
grooves, wears the surface away very rapidly and 
shortens their life materially. Roller sluices have 
been largely used on the Panama Canal, as already 
explained in these columns. A rival form in action 
on the Erie Barge Canal is designed on the plan of 
the wheel and axle. Many ingenious devices have 
been introduced in the system, especially with 
the view of preventing water leakage, and the action 
of the entire scheme will be carefully watched by 
engineers. A description without diagrams would 
be of little service, but the detailed account, like 
much else in the book that embodies much thought- 
ful experience, it will not be hastily passed over by 
those who are interested in improving the means 
of canal transport. 





1, Ausnutzung ‘der heer ig By E. Marrery, 


Technical High School, rlin, Third Edition. 
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(I.)\—Bavrat MATTERN is, as one would expect, a 
strong advocate of the utilisation of water power. 
One is rather surprised, however, that he should con- 
sider Germany to have been far too long backward 
in this respect. The brisk activity at present pre- 
vailing in this field is certainly of recent origin, 
and some of the great hydro-electric schemes now 
being discussed or worked out, especially in South 
Germany, have only recently assumed definite 
shapes, but other schemes had only been delayed 
by the war, and the power plants of the artificial 
lakes in the Rhenish district and other parts of 
Germany in Silesia which the author illustrates 
in the volume before us—constructive detail of the 
dams he had already given in other publications— 
have been in operation for a sufficient number of 
years to prove their utility. What is better under- 
stood now is that the natural treasures and resources 
of the country should be utilised to the general 
benefit. ° 

In pleading nationalisation of water power the 
author demands that the engineer should be trained 
aiso in national economy, and that study is more 
complicated than one might think. For the German 
Empire does not possess one uniform water-law, if 
that term be permitted. Riparian rights are 
settled by the States; Prussia reorganised its laws 
concerning river regularisation, weirs, dykes, water 
supply and water power by rules which came into 
force in May, 1914; in the other States the laws 
date back to 1909 or earlier, though there are of 
course, interstate conventions. If the war has 
stimulated the developments of water power, it has 
also restricted it. It is pointed out that Baden and 
Bavaria especially are directly hit by the section of 





the Treaty of Versailles which gives France the 
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exclusive right of taking water for power from either 
bank of the Rhine where it forms the frontier between 
France and Germany. 

Economic considerations are discussed in the 
fourth section of the volume. The first historical 
section is brief; the second section deals with the 
preparatory work, and generally with hydrographic, 
geological and other matters which are more fully 
treated in the third section dealing with the 
technical foundations of the utilisation of water 
power. ‘The reference to tidal power in this section 
speaks only of Bubendey’s experiments of 1908 ; 
later on we find a note referring to the French 
tidal power scheme of 1920, but this is not included 
in the alphabetical index, and there is no allusion 
to the English schemes. The omission is not a 
matter for critical comment, since the English 
projects were not discussed before last winter, and 
the author has in other parts not neglected to 
bring his third edition up-to-date. 

This is particularly the case in the fifth and last 
section of over 200 pages, which is_ entitled 
“Recent Aspirations in the Utilisation of Water 
Power in various Countries.” In this survey 
the United Kingdom comes off badly; it gets 
four pages which just mention Foyers Falls and 
Kinloch Leven without giving any literature 
reference, although the volume is otherwise very 
well stocked with such references. The general 
arrangements of power plants drawing their water 
from canalised rivers, ship canals and artificial 
lakes are exemplified in the third section by a 
large number of illustrated descriptions ; for these 
a special table of contents should have been pre- 
pared. Power-transmission problems and steam 
reserves are dealt with in the same section. 

Perhaps the author has attempted rather too 

much in these 1,029 pages, illustrated by 349 
figures in the text. One can well understand, 
however, that there was a demand for a new 
edition of so comprehensive, concise and instruc- 
tive a treatise. 
(II1.)\—Tue remark that the author of the volume 
dealt with above possibly attempted too much might 
also be made with respect to Professor Hubert Engels 
and his Handbook of Hydraulic Construction. But 
again the two volumes of Professor Engels constitute 
so superior a work, and bear so distinctly the stamp 
of competent and conscientious study that one 
would feel sorry to offer such a criticism or to advise 
the omission of any section. Yet, the subject is vast, 
and we think that Part VII. on Shipbuilding might 
have been omitted. We anticipate protests from Pro- 
fessor Engels’ students and his many readers who will 
find in those seventy odd pages what they require. 
We admit also that rudders and propellers are dis- 
cussed with due regard to canal erosion, which 
certainly concerns the hydraulic engineer, and that 
Professor Engels steers back in the same section 
into his proper channel when he passes to canal 
traction. All the same, if the stability and the 
rigging of ships are to be included, one might ask, 
why hydraulic power transmission and water supply 
and town drainage are excluded. Professor Engels 
does not refer to the former, but he meets possible 
critiques of the latter omissions by pointing out 
that he has dealt (in Parts I. and II.) with the 
problems of underground water and its motion, 
and with springs, streams and the storage of water, 
and that he must leave the question of water sup- 
ply to special treatises. Drainage he discusses in 
Part VI., so far as it is a general and agricultural 
problem. ; 

Exception might also be taken to the first section 
of the book, on the atmosphere. But this section 
forms the introduction to Part 1, the Occurrence 
and Movement of Water, anu atmospheric water 
vapour and precipitation are undoubtedly of interest 
to the hydraulic engineer. Nobody, moreover, will 
find fault with Professor Engels’ conclusion, that our 
forecasting remains largely a matter of experience, 
and that we do not yet understand the alternations 
of cyclonic and anticyclonic conditions. — 

Apart from the two volumes, Prof. Engels’ book 
is divided into nine parts, subdivided into sections. 
Some of these may appear to overlap. We find 
sea waves and movements in Part LI., Hydrography, 
and again in Part V., Protection of the Land 
against Water; embankments are discussed in 








Part III., River Engineering, dykes in Part V. ; 
regularisation of rivers is one of the main sections 
of Part III, but Canalisation of Rivers is left, with 
Ship Canals, to Part IX. The standpoints are not 
the same in the different parts, and the last four 
(Part IX. deals with Harbours and Docks) are 
more particularly devoted to problems arising in 
connection with the traffic on the water. 

One cannot, however, charge Professor Engels 
with indulging in repetitions and wasting words and 
space. The treatise is a storehouse of concise useful 
information, lucidly presented, and it is obvious 
that this second edition—the first appeared in 1914 
—has kept Professor Engels busy since the com- 
pletion of the first. He writes for the student and 
designer rather than for the actual constructor. 
His main object is to expound the leading principles 
and the data to be ascertained before any scheme 
can be worked out ; he draws particular attention 
to methods of measurement and to characteristic 
features of devices and installations, and his remark 
that the volumes are to supplement his lectures, 
which he has for nearly twenty-five years been 
delivering at Dresden, must not be misunderstood to 
mean that be has compiled a kind of descriptive 
album of hydraulic engineering. The treatise was 
written on the request of former pupils of his. 

Copious literature lists are given at the ends of 
the different parts. The arrangement is recommend- 
able and preferable to the old-established footnotes, 
since it economises space. The point is of some 
importance because Professor Engels adds in this 
list acknowledgment of the source to all his illus- 
trations, and there are 1,710 text figures and many 
of these numbers really refer to groups of diagrams. 
At the same time the nine bibliographical lists in 
different portions of the book are not quite so con- 
venient for reference by the reader as a single list 
at the end of the volume. 

We would mention that most of the diagrams, 
so far as not theoretical, illustrate actually 
adopted constructions. We notice two exceptions : 
the project of lifting ships by means of chains and 
counterweights, of the Gutchoffnungshiitte and 
several firms (Siemens-Schuckert, Dyckerhoff and 
Widmann, etc.) for the system of locks on the 
regularised Oder between Berlin and Stettin ; and 
the radially-arranged dock project of Mr. Brysson 
Cunningham; the former scheme is favourably 
commented upon, the latter rather adversely, and 
neither is easily found with the aid of the alphabetical 
index of the book. The index takes up 16 pages 
out of a total of 1,614 pages; it may have been 
amended, but it is still incomplete. Cross references 
should also be more frequent. 
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THe Bririsnh Cast-Iron RESEARCH ASSOCIATION.— 
The Director of Research reports that during the month 
of December large series of problems have reached him, 
connected with unsoundness, porosity, Se tad Meddnes 
other difficulties. The preparation of sands and lini 
for high-temperature work is under consideration and 
trials have been suggested, based on recent refractory 
results. In the domain of light castings, problems 
connected with mixtures, and with the treatment to be 
given light castings which are subject to shock have been 
investigated and advice given thereon. A number of 
abnormal structures in heavy and light-grey iron, and 
also in malleable castings have been examined in detail, 
and recommendations have been put forward. In many 
of the above instances, investigation by the association 
has led to the ges Sy data of value in the matter of 
moulding sands, cu linings, i and draws, 
and in the grading of pig-iron, all of which will be found 


jally useful in ryday practice. The address of 
association is Central House, New-street, Birmingham. 
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THE WHITE STAR LINER “HOMERIC.” 

Tuat the directors of the White Star Line are by no 
means pessimistic as to the future of the transatlantic 
passenger-carrying business may be gathered from the 
fact that the R.M.S. Homeric has just been added to 
their Southampton-Cherbourg-New York service, and 
that, in a few months time, the Majestic, which is the 
largest vessel afloat, will be put to work on the same 
route. The service will then be maintained by these 
two vessels in conjunction with the Olympic. The 
Homeric, which left Southampton on Wednesday last 
on her first trip, was formerly the Columbus, and was 
built at Danzig by Messrs. F. Schichau for the Nord- 
Deutsche Lloyd. She was completed, we believe, 
just before the war, but the outbreak of hostilities 
prevented her from being employed in the German 
service. Speaking at an inaugural luncheon given 
on the vessel on Saturday last, Mr. Harold A. Sanderson 
the chairman of the White Star Line, stated that she 
had been acquired by negotiation and not by com- 
pulsion and that she had been handed over by the 
German authorities with every courtesy. 

The Homeric is a two-funnelled, two-masted vessel, 
of 35,000 gross tons, her registered dimensions being : 
Length, 750 ft. ; breadth, 83 ft.; and depth, 48-9 ft. 
She is, we believe, the largest twin-screw vessel in 
existence. Accommodation is provided for 529 first- 
class passengers, 487 second-class passengers and about 
1,750 third-class passengers. The first-class passenger 
accommodation is located mainly amidships and the 
majority of the state rooms are for one person only ; 
in addition there are a number of handsome suites. 
The first-class dining saloon is situated on the main 
deck and is a lofty and well-lighted apartment, while 
the other public rooms, including the lounge, music 
room, drawing room, reading and writing room, 
smoking room and verandah café, are all located on the 
boat deck. A long promenade, which can be protected 
by sash windows in inclement weather, is also provided. 
The second-class accommodation, situated aft of the 
first-class, consists mostly of two-berth cabins. Large 
and comfortable public rooms and extensive promenade 
space, are provided for the second-class passengers. 
Third-class passengers are carried in cabins for two, 
four or six persons, and the dining saloons, of which 
there are three seating 300, 250 and 110 persons, 
respectively, are large, well-ventilated rooms, in 
marked contrast to those in some of the early vessels. 

The Homeric is propelled by two sets of four-cylinder 
triple-expansion engines with cylinders 50-4 in., 
86-6 in., 96-5 in. and 96-5 in. in diameter, the piston 
stroke being 70 in. in each case. The engines each 
develop about 17,500 h.p. and give the vessel a service 
speed of from 19 knots to 20 knots, Steam is supplied 
by 12 double-ended marine boilers, coal fired, and 
working at 210 lb. per square in. ; the Howden system 
of forced draught is fitted. 

In general it may be remarked that the bathing and 
sanitary arrangements for all classes are on a particu- 
larly elaborate scale, and the important matters of 
heating and ventilation have received very careful 
attention. The scheme is based largely on the thermo- 
tank system with the addition of apparatus which 
enables ozonised air to be supplied to the various 
rooms. All the first-class cabins are, however, electri- 
cally heated, and in several of the public rooms open 
fires are provided. As regards the safety of passengers, 
it may be mentioned that the hull is divided into 
12 watertight compartments and elaborate pre- 
cautions have been taken to deal with the outbreak 
of fire. A number of fireproof bulkheads are pro- 
vided at intervals throughout the ship, and automatic 
alarms are installed in all compartments in which 
fire could not easily be detected. A telephone system 
is provided for communication between different parts 
of the ship, and the vessel is also fitted with apparatus 
for wireless telegraphy and submarine sound signalling. 
The vessel is fitted with bilge keels. 








Iron anv STEEL WorKs ror QuEENSLAND.—In illus- 
tration of what Sir Joseph Cook, High Commissioner 
for the Commonwealth, recently said about the great 
developments, achieved or contemplated, in the manu- 
factures of Australia, it is interesti to note that the 
services of the expert who was appointed to advise the 
Queensland Government as to a site for the proposed 
State iron and steel works, and to manage such works 
when established, are now being utilised in the pre- 
liminary work relating to wharf and harbour facilities 
at Bowen, North Queensland. The Minister for Mines 
lately stated that the Government must have a coking 
plant by way of a first step towards the establishment of 
the iron and steel works. Apart from that, it is intended 
to put up coke works for the treatment of slack from the 
State coalfields at Bowen. The manufacture of fire- 
bricks for the coke-making plant will be started at an 
early date. A wharf will have to be constructed at 
Bowen for coal purposes, and it is necessary that wharves 
and harbour facilities should be prepared for the pro- 
posed iron and steel works. It will uire about 
3,000,0002. to place these works on a proper footing, and 
the Government will proceed with the main task as soon 
as sufficient money is available. 
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SIX-INCH MACHINE VICE. 

Tue illustration given below shows a new 
pattern of machine vice placed on the market by 
Messrs. Brown Brothers, Limited, Great Eastern- 
street, E.C.2. Its chief features, notably its shallow 
construction and complete swivelling motion, are 
clearly seen in the figure, so that no detailed descrip- 
tion is necessary. The jaw plates are of hardened 








_ 








wate 
- 





steel, serrated on one side and smooth on the other 
and are reversible, so that either side can be used at 
will according to the class of work to be held. The 
operating screw has eight square threads per inch and 
moves the loose jaw by means of a gunmetal nut. 
This jaw can be swivelled and is locked in its working 
position by the square-headed set-screw shown, which 
tightens a crosshead into a recess in the bed of the 
vice. The-jaws of the vice are 6 in. wide and will 
admit work up to a dimension of 5} in. as a maximum. 





MINING TIMBER STATISTICS. 


WE have received from the Bureau of Mines, Washing- 
ton, an interesting note stating that the annual under- 
ground consumption of timber by the mining industry 
of the United States amounts to 293,365,000 cub. ft. 
Of this amount, 151,140,000 cub. ft. are used in the 
bituminous coal industry; 61,600,000 cub. ft. in the 
anthracite mines ; 31,500,000 cub. ft. in iron ore mines ; 
and 49,125,000 cub. ft. in mines producing other ores. 
The increase in the annual timber consumption in mines 
since 1905 amounts to nearly 46 per cent. 

A serious problem now confronting the mine operator 
in the important coal and metal mining regions in both 
the East and West is the noticeable decrease in the 
supply and quality of the timber in many are regions, 
coupled with marked increase in cost. Probably 75 per 
cent. or more of the timber used in the anthracite region in 
Pennsylvania is soft wood——* loblolly ’’ and second growth 
yellow pine—most of which is shipped from the south. 
The cost of timber per ton of anthracite mined is 19-2 
cents. During the period of 15 years from 1905 to 1920, 
the cost of round mine timber delivered in the anthracite 
region has increased from 6-6 cents to 27-5 cents per 
cubic ft., or more than four times. No recent figures 
indicating the quality and cost of timber used in the 
bituminous coal regions of the east and middle west are 
available, but it is reasonable to assume that the same 
relative increase will obtain as shown in the anthracite 
region, 

The consumption of round timber in the Lake Superior 
iron. mines has increased from slightly more than 
12,000,000 cub. ft. in 1905 to 27,500,000 cub. ft. in 1920, 
or two and a quarter times. During the same period the 
average cost rose from 5 cents to 24 cents per cubic ft., 
or nearly five times. 

Throughout nearly all the metal mining districts of 
the west, the consumption and cost of mine timber has 
materially increased in the past decade. Likewise the 
more durable varieties of timber are becoming scarcer 
and the source more remote from points of consumption, 
consequently in many localities the less durable varieties 
must now be . In proximity to the important 
mining centres of Butte, Montana, and of Coeur d’Alene, 
Idaho, the accessible supply of red fir is largely axhausted. 
As a result the more plentiful but less durable varieties— 
yellow and “‘lodge”’ pole pine, tamarack, with a subordin- 
ate amount of spruce and white fir (balsam)—are bei 
extensively used, The timber cost in two of the leading 
mining districts in Montana and Idaho has more than 
doubled in the past 15 years. 

It is obvious that one of the rapidly increasing items 
of expense in mining operations is the cost of timber, to 
say nothing of the labour cost of installation. Therefore, 
any practical means that may be employed to prolong 
the life of mine timber will greatly uce mining costs, 
and effect important economies in operation. Mine 
timbers are destroyed by four principal agents—decay, 
insects, fire and mechanical abrasion. In general, more 
than 50 per cent. of the timber used in the mines is 
destroyed by decay and insect attack, but probably 
a maximum of 15 per cent. of the total is subject to 
replacement, i.c., where the working place will be kept 
open longer than the natural life of the timber. 

Timber conservation may be accomplished in part by 
the better selection, preparation and storage of timber 








intended for mine consumption, but the most effective 
means is by treating the timber, to prevent decay, with 
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|some standard preservative before it is placed in the 


mine. Itis ess to point out that only those timbers 
should be treated that will be used in working places 
which are to be maintained for a period of years sufficiently 


in excess of the natural life of the timber to warrant the 
use of treated timber. Neither should treated timber 
be used in places where it would be subjected to destruc- 
tion by crushing rather than by decay. It is believed that 
the artificial preservation of mine timber offers an attrac- 
tive field in which important economies may be realised, 
and that the time is opportune for promoting timber 
preservation in the mining industry. 

In Europe, particularly Germany, the note adds, 
treated timber has been extensively used in the mines 
for a great many years, and in 1915 no less than 100 
large and small timber treating plants for mines had 
been erected. In the United States, however, the mining 
industry has been slow to adopt the use of treated timber, 
notwithstanding that the replacement of timber caused 
by decay often constitutes one of the principal items of 
expense. The explanation of this is that mining timber 
in most localities, until the last few years, has been 

lentiful and comparatively cheap. As a result no 
inducement was offered to practice economy in its use ; 
furthermore, mine operators in general have not been 
well informed concerni preservatives, treatment 
methods and costs, and the benefits to be derived from the 
use of treated timber. The Bureau of Mines, in co- 
operation with the United States Forest Service, has 
only recently undertaken a systematic investigation of 
the decay of mine timbers, and its causes and prevention. 
The Bureau’s observations to date have led to the con- 
clusion that not only important savings in the cost of 
operation may be realised by the use of treated timber, 
but also that the prevention of mine timber decay will 
remove one of the principal sources of heat and vitiation 
of mine air, which in turn has an important bearing on 
the problem of mine ventilation. 

The note states that the average quantity of timber 
used in the United States per ton of mineral mined, 
taken from the most reliable sources available, is 0°33 
cub, ft. per ton for bituminous coal; 0.70 cub. ft. for 
anthracite ; 0°90 cub. ft. for iron ore (underground 
mining) ; 0°75 cub. ft. for other ores, gold, copper, lead, 
zinc, &c. It is on the basis of these figures, and of the 
output of coal and other minerals, that the total figure 
of timber consumption, 293,365,000 cub. ft. is arrived at. 





Roya AGricutturar Socirery.—This society 
announces that its Show will take place at Cambridge 
from Tuesday, July 4, to Saturday, July 8. Applications 
are to be ad to the Secretary, 16, Bedford-square, 
W.Cc. 1. 

British Propvuction or Iron anp Steet.—The pro- 
duction of pig-iron in January amounted to 288,000 
tons, a fi higher than in any month since March 
last, but less by 354,000 tons than the production in 
January last.year. The furnaces in blast at the end of 
January numbered 90, compared with 77 at the end 
of December and 242 at the corresponding date last year. 
Of the production of pig-iron in January, 102,900 tons 
were hematite, 84,700 tons basic, 68,300 tons foundry, 
and 16,900 tons forge. The production of steel ingots 
and castings in January showed a further decline to 
327,500 tons, compared with 381,000 tons in December 
and 448,800 tons in November. 

INSTITUTION OF WELDING ENGINEERS.—-Members of 
the various sections of the welding industry at an 
inaugural meeting held on January 26, at the Holborn 
Restaurant, adopted the proposal to form a new Welding 
Society embracing all systems of welding. A strong 
committee, with power to add to their number, repre- 
senting the different interests, was elected to draft the 
constitution with a view to registration after approval 
by a general meeting which will be called at an early 
date. The name agreed upon is “The Institution of 
Welding Engineers,’”’ and all interested in the welding 
and allied industries will bo eligible for membership. 
The offices (pro tem.) are at 30, Red Lion-square, London, 
W.C. 1. 


Porr IMPROVEMENTs IN BraziL.—-A telegram has 
been received by the Department of Overseas Trade 
from the Commercial Secretary to H.M. Legation at 
Rio de Janeiro, stating that 300,000/. is to be expended 
on port improvements at Sao Francisco dq Sul. No 
details have been received, but the Commercial Secretary 
suggests that firms interested should place themselves 
in communication immediately with the authority in 
charge of the work, whose address is as follows: Exmo. 
Senr. Director de Viagas e, Obras Publicas do Estado de 
Santa Cattarina, Florianopolis, Brazil. Sao Francisco 


ng|do Sul is situated in the north of the city of Santa 


Cattarina, and is considered to be the best harbour 
between Santos and the River Plate. 

IMPERIAL COLLEGE OF SCIENCE AND TEHCNOLOGY,— 
We are informed that after thirty-seven years’ service 
in the City and Guilds (Engineering) College, following 
two years’ service at the "Fiesbury Technical College, 
Professor T. Mather, F.R.S., is retiring at the end of the 

resent session. Professor Mather succeeded to the Chair 
in Electrical Engineering on the death of the late Pro- 
fessor W. E. Ayrton, F.R.8., with whom he had been 
closely associated in the organisation of the yoy 
The City and Guilds (Engineering) College forms the 
Engineering Section of the age College of Science 
aad Techasteny under the Delegacy, representing the 
Imperial College, the City and Guilds of London Institute 
a the Gol iths’ Company. The Delegacy will 
proceed shortly to consider the appointment of a 
successor to Professor Mather, and are inviting applica- 
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“CONTE ROSSO.” 


CONSTRUCTED BY MESSRS. WILLIAM BEARDMORE AND CO., LIMITED, ENGINEERS AND SHIPBUILDERS, DALMUIR. 


(For Description, see Page 198.) 








GERMAN SHIPBUILDING AND SHIPPING. 


Tue report of the Hamburg Chamber of Commerce 
for 1921 refers to the agreement concerning State 
compensation to the shipping concerns, according to 
which an aggregate compensation of 1,200,000,000 
marks was settled in February. The distribution of 
this sum was left in the hands of a body of repre- 
sentatives of shipyards and shipowners, under the name 
of the Shipbuilding Bank, Hamburg. 

An efficient distribution of this sum was impeded by 
alterations in the German home prices and by the 
adverse necessity of spending 90 per cent. of the 
amount on orders to German shipyards. This pre- 
vented German shipowners from contemplating the 
possibility of buying back on a somewhat large scale 
former German vessels, The assumption that one- 
third of the former German tonnage could be rebuilt 
by the aid of the compensation fund would appear, 
under the circumstances, to be an extremely proble- 
matical one. Wages and the prices for shipbuilding 
steel are now considerably hi,her than in February, 
1921. The plan of the buying bureau for ship steel, 
according to which material would be delivered in 
future to the German shipyards only on the basis of 
foreign exchanges, appears to be simply prohibitive 
and liable to frustrate the solution of the unemploy- 
ment problem, an end which was also in view when 
the compensation agreement was entered into. 

German shipping particularly regrets that it is 
handicapped in many countries; thus German boats 
are excluded from coasting traffic in Sweden; Italy, 
also, has deprived Germany of shipping. In the United 
States the Alien Tonnage tax has to be paid: Britain 
supports her own passenger traffic. The Dardanelles 


are still closed to the German flag, nor are German 
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vessels allowed to enter any portsin Morocco. We may 
here add that all these measures are most mild com- 
pared with those which Germany would probably have 
taken had she won the war. 

Germany, however, is endeavouring to extend her 
shipping in various ways, and in Holland, amongst 
other countries. This refers more especially to the 
Royal Dutch Lloyd, but this scheme is said to have 
of late experienced financial difficulties. The first 
German bid is understood to have been declined as 
inadequate; negotiations are, however, being pro- 
ceeded with. Germany tried once before to obtain 
the control of this Dutch company, namely, in 1906, 
when the Hamburg-America Line and the North 
German Lloyd made a bid for 60 per cent. of the share 
capital of the Holland-South America Line, which was 
then in difficulties and was transformed into the Royal 
Dutch Lloyd. A Dutch concern made the same bid as 
Germany and carried the day. 

The Howaldt yard in Kiel, which pays 24 per cent. 
dividend for the last financial year, as against 20 per 
cent. for the previous twelve months, is well supplied 
with orders for the current year; these orders will 
also keep the yard partly employed for the year 
following. This in spite of the yard having been 
deprived of a number of contracts for new vessels on 
account of the State not having been able fully to carry 
out its promises of help towards the reconstruction of 
the German merchant navy. The repair of vessels, 
especially foreign ones, has materially contributed 
to the satisfactory result. The company’s share in 
the Holstein iron works at Rendsburg is said to have 
been sold to the Rombach iron works on favourable 
terms. 

The Deutsche Werke Company, the former Imperial 
yard at Kiel, and the works at Spandau, in which the 











German State is interested to the extent of 100,000,000 
marks of ordinary shares and 330,000,000 marks of 
“* certificates,” which participate in a dividend above 
5 per cent., has, rather late in the day, issued its report 
for the period June 17 to December 31, 1920. Of the 
profits, amounting to 171,400,000 marks, general 
expenses absorbed 57,800,000 marks and reserves and 
writings-off 113,100,000 marks. Both at Kiel and 
Spandau a number of workmen had to be discharged in 
the course of the period under review. The fact that 
the company had to find employment for a larger per- 
centage of badly disabled men than other concerns is 
said to have had a detrimental effect upon the financial 
results. 








PersonaL.—The Considére Construction Company, 
Limited, are moving their offices from No. 5, Victoria- 
ne 


street, to a larger and more convenient suite at No. 72 
Victoria-street, Westminster, 8.W. 1. 


SAMPLING AND ANALYsIS oF Coar, Commirred.—The 
Fuel Research Board of the Department of Scientific 
and Industrial Research have appointed a committee 
to advise upon the sampling and analysis of coal. The 
personnel of the committee is as follows: Professor 
Thomas Gray, D.Sc., Ph.D. (chairman) ; Professor J. Ww. 
Cobb, C.B.E., B.Sc. ; Mr. J. D. Dunn, D.Se.; Mr. J. 8. 
Flett, O.B.E., D.Se., LL.D., F.R.S.; Mr. G. Nevill 
Huntly, B.Sc. : Mr. 8. Roy Illingworth, M.Se. ; Mr. J. G. 
King, F.1.C.; Mr. C. H. Lander, D.Sc.; Mr. R. Lessing, 
Ph.D.; Mr. C. A. Seyler, B.Sc.; Mr. F. 8. Sinnatt, 
M.B.E., M.Sec.; Professor R. V. Wheeler, D.Sc. ; secre- 
tary, Miss N. Renouf, F.C.S. It is intended that the 
methods recommended by the committee shall be adopted 
in connection with the physical and chemical survey 
of the national coal resources. Communications for the 
committee should be addressed to the Secretary, 16 and 
18, Old Queen-street, Westminster, London, 8.W. 1. 
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ACTIVATED SLUDGE SEWAGE DISPOSAL 
PLANT. 


Aeration Units and Sedimentation Tanks for the Activated 
Sludge Sewage Disposal Plant at Milwaukee, Wisconsin, 
By Darwin W. TownsEenp, Assoc.M.Am.Soc.C.E. 

General Arrangement.—The visualised conditions per- 
taining to the operation of a large activated sludge 
disposal plant suggested an ment of units similar 
to that ot a large mechanical water filtration plant where- 
in convertience of ration and completeness of control 
are paramount. The general idea followed in laying 
the foundation for the design of the plant at Milwaukee 
was to secure an arrangement which would provide 










aeration tank is separated into two compartments by a 
baffle wall, thereby causing @ reversed flow. The flow 
enters the tanks t pipes in the end walls of the 
west compartments and leaves through pipes equip 
with meters at the end of the east compartments. The 
outlet pipes pass through the two-feed channels and 
discharge into the mixed liquor channels which surround 
each of the settling tanks on three sides. 

The settling tanks take their supply from the mixed 
liquor channels through submerged gates in the east and 
west walls of each tank, the effluent from each tank 
being collected in troughs which discharge into each of 
the main effluent channels running east and terminating 
at Lake Michigan. The sludge is withdrawn from the 
bottom of each settling tank and discharges into the 
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operating galleries immediately adjacent to the rows of 
aeration and settling tanks and place in them all the 
necessary ya a for the mane conten of the 
air, sewage and sludge passing through the t. 

Referring to Fig. 1 hich shows the entine lay-out, 
the plant will be seen to consist of 24 aeration tanks and 
15 settling tanks—one row of aeration tanks and one row 
om ye tents on — side of the east and west centre 
ine of the plant. © sewage, after passing thro’ 
the grit chambers and fine Hae and after recei = 
the pues quantity of activated sludge at the outlet end 
of the screens, will pass thro the mixing channel 
between the fine screens and the plant, and will enter the 
main feed channel at the extreme western end of the plant. 
At this point, the flow will divide, half of it going through 
the two feed channels which supply the aeration 
north of the plant centre line, and the other half goi 
to supply the aeration tanks south of that line. 





* Abstract of a Tr presented to the American 
Society of Civil Engineers, > “ 














two return sludge conduits which convey it to the return 
sludge pumps in the north-east corner of the main power- 
house. From these pumps, it is forced under pressure 
to the point of feed at the fine screen outlet, as pre- 
viously mentioned. The plant being designed at the 
resent time is calculated to provide ample treatment 
acilities for an estimated population of 588,750. 
Aeration Units: Rate of Treatment.—Results obtained 
from the operation of the demonstration plant at the 
Milwaukee testing station indicate the practicability of 
operating the aeration tanks at rates as high as 20,000,000 
gallons acre per day without falling below the adopted 
aeateied for the effluent. It was decided, however, 
to adopt 15,000,000 gallons per acre per day as the 
conservative rate on which to base the design. The 
stated rate of 15,000,000 gallons per acre per day applies 
to the quantity of sewage treated on each net acre of 
horizontal sew surface in the aeration tanks only, the 
settling tanks, ls and walls not being incl in 
the computed area, When treating sewage at the rate of 
15,000,000 gallons per acre per day, in a tank with a 








15-ft. depth of liquor and with 20 per cent. by volume of 
activ sludge in the mixture, the corresponding period 
of detention closely approximates 6 hours. 

In computing time of detention, displacement is 
assumed not to occur in that part of the tank occupied 
by the sludge. In other words, if a sludge content 
of 20 per cent. is maintained in the sewage, volume 
represented by this percentage of sludge is assumed to 
occupy in the tanks permanently and is not avail- 
able for detention purposes. 

Each of the 24 aeration units is 236 ft. long, 44 ft. wide, 
and 15 ft. deep from the liquid surface to the top of the 
diffuser plates, and based on a rate of 15,000,000 gallons 
per acre per day, with a sludge content of 20 per cent., will 
treat approximately 3,580,500 gallons per day. The 
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volume of each tank is about 156,000 cub. ft., of which 
31,200 cub. ft. are reserved for the 20 per cent. of returned 
sludge, leaving 124,800 cub. ft. of space available for the 
detention of the sewage. The detention period corre- 
sponding to 3,580,000 gallons per day passing th ha 
tank the volume of which is 124,800 cub. ft., will be, 
therefore, about 6 hours and 17 minutes, 

In an aeration tank, the time of detention will vary 
with the rate of sewage flow and the percentage of 
sludge maintained in the plant. If slud 5 returned at 
@ constant rate, the —_ flow will be the only variable 
which, of course, will fluctuate through rather wide 
ranges, as shown in Table I, page 212, If the sludge is 
returned at a rate corresponding to the fluctuating 
sewage flow, the detention period, on an average 
rate of flow, would be more difficult to determine, owi 
to the i A oo . in the ow intensity of both 
sewage and uring a 6- period. As an 
illustration, the sludge and sewage may be entering a tank 
at a rate corresponding to the sewage flow for the icu- 
lar time under consideration, and, at the same time, the 
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sew and sludge leaving the tank would correspond to 
the flow which meumekah hours previously. i 
sludge at a fluctuating rate would — automatic 
pumping uipment synchronised with the sewage flow. 
his kind of equi t does not appear to be warranted 
on account of the fact that ing sh in this 
manner contributes nothing to the efficiency of the plant. 
Owing to the “lag” through the plant, due to the large 
capacity of the tanks, it is questionable whether the 
synchronous method of operation could be controlled so as 
to approximate even the conditions of operation which, 
at first thought, ap to be the most desirable. As 
inferred previously, the Milwaukee plant is being designed 
to operate on a constant supply of returned sludge. 
This is based on the theory, whic te been demonstrated 
successfully in the testing station plant, that the constant 





























than on a larger and variable quantity aerated probably 
to a lesser degree of activity. 

Each aeration unit is designed for a reversed or two-way 
flow, and the total length of travel is about 475 ft. 
The sewage which has been previously mixed in the feed 
channels with the sludge, enters each tank through 
two 30-in., gate-controlled, inlet pipes in the end wall 
and below the sewage surface, and leaves the tank through 
a 24-in. outlet pipe equipped with a Venturi meter. 
The outlet pipe discha into the mixed liquor channels 
which supply the sett tanks. The liquid level in 
the tanks is maintained practically constant by an 
overflow weir 12 ft. lo which forms one side of an 
outlet box connecti ly with the outlet pipe. 

Figs. 9 to 14, page 213, show the general features of an 
aeration unit. The ratio of the square feet of diffuser 























the tank is carried over the sides of the effluent troughs 
and out with the effluent. Experience in operating 
settling tanks at the testing station led to the adoption 
of 1,600 gallons per square foot per day as the safe rate 
on which to base the number and size of tanks. This basic 
figure represents the number of gallons of sewage which 
can be settled every 24 hours on each square foot of 
horizontal liquid surface in the tanks, and does not 
include the return sludge in the mixture which enters 
the tanks. Therefore, when carrying 20 per cent. of 
sludge in the plant, the total volume of liquor entering 
the antting tank per square foot of surface area is 2,000 
gallons. Of this volume 1,600 gallons represent the 
sew: flow and the remaining 400 gallons the 20 per 
cent. of activated sludge. Table I shows that the average 
and maximum expected flows for 1930 are 85,183,000 



































































































SEDIMENTATION TANK FRAMING ig . 4. ro" 
eto mneetons -® te mt pwd 

. - ‘'! i ar --4 ’ - H . 
> j 1'9; “ 0” ‘“, | Teoh. 3 3 . a coe & 
ok Symmetrical about ©, 124 _-eihe.1's}ots- 316° Salo Past Mo 8x. _.__i_i__Broqeien it Meu) 2 
ae ne | O| om - a a  : ? 
| at > an Bineiae ——SS'sgu t'0ts'= 100 tu Pped to hp ent ett Bion clas... Chaasel ~~~ ‘2 iii ; C + 
[_—- “a Te = - = - 5: a > " . -. ae ox = - - PY? = Hh A - = = : a 2e: - a ye 
{ 9 “Ge Ae ----6 tps. @ 4/34 25 rs seorece Broocowence. +16 @ 30'- ao... --6 @ 4'3%"=.25'9°_..* z s $ 
ie > : S ‘| Main = B@iusat Hii]i |: Channel 11% (Ps -2 = 4 
tse. i to ‘ wilt - Construction Joi Rie 2 
are RT er ein ees | 
; | H wy ier * oe ttt >, ' 
2. 3. gf w ©: © ir o 0 oOo MA o NSS io i i 
ie : uj s i. , 
; % i : Pa °©'@ © o!0 ile le o 8 b ‘a ? ee | 
1 | aX 03> 0 © © i | © © © © Je 2 ° Ncle : 
1; ioe DS of PS 0 0 0 mt 0000 o Oe O67." a 
ie § Sere . ia i “tre, Var 5 ETF 
a Jo f/oy“SD 0 © © © 0 iit Jo @ © © 0 @ ao ° \e- 7 : 
eo : te | Ad 
g Ep Ree CS cc ce Meets 3 NH oF 2 
tt 1 § s j@, 9 © © © 0 © G0 thi°o © © 0 © © © o D : : 
' 4 H Zz 420 we ¥ aH 0: ° H ; 
aie ; ea esr ss oso oS oe ye | | : 
fils | ae qP 
Piig¥ | © 0 0 © © © © O10 Hi © © © © © © 68 oO Oo Bolte < 
iid ¢ " . e z 
HHL --9—9—¢---9—-»- --6- --9—_0— e- --4—_9—6 - a -———_—§§ 
iitg Fi o e3 ig 
me ° °° 800860 #6:-6 ©): @6--@- 6 'ea--4- ° i 3 
tig 8: ‘ 4 3 é 
gel ed ° 0088 6 Oo a/orte °° ° is| 28 
Fit “8 pad. ° ° 0 0 8 o AS 8 % 
1 ¥ | iP ° ° © id ovo ¢$0000600000 0 i. ‘ 
a Oe H ; eh a o} : ES 
Phat # ao © ogo 0 o ofe © © © © © © © - i’ 3 
= . . Ae a eA OP e2| } ; : 4 7 
(ie to .o \o, 0&0 0 0 0 Oj} 0 © © © © © 0 &o..o/o = ' (fa 
: me . “ @.. i 3" tT. 2 BS 
Mm of i ° o%; 0 °° © ° © 0 © © &@'0 40 FN 22 i < 
Li S49 2) aN oS *% : © ¥ Pe s } 
3 i i ne a8 eyo 0 «i? ¢ © © © as o> 2 | ait 
i] ae oo #. © O10 @ fo © o pots Tdi is 
tie tg 7 t 4 > ; Br 
ei “48 ° o ote 9 19 © Oe o eo ig bk is 
ie i i - : : ic " Le cil +3 Job = 
* , 13M . See. @ 2:11K"s 28° On: CTielaa Sas 16 See. @ 90" + 48'9>------.------ Br aS, stun Pa | v's" + 
cD Me ere er - wine ial of =o BREE al =F 
% 3 Fig. 3. 2'F* Paper Joint 
i 1's” i 1's) 
ho - 96 Bee, @ 211K" = 108'¢ bbe ut off 8 Blow. —11.42- eee aceen erm pawer en eres-o n= ba Waa 

nest baeaett- ween a a nT -----my-...---o ag 

eres 0)! ete ‘ ae ‘ —_= «ae Seem. oot om ——— 2 ae 

[e----=---2-=--ntecnee mann “WiG2--=-- enc neeneeeenenen Se 7 ae + 

PLAN AT Y-Y A 


supply of sludge carried, is aerated sufficiently during the 
low night flows, so that the plant will treat successfully 
Taste I.—Letimated Average and Maximum Rates of 
Sewage Flow per Day for Disposal Plant Design. 
(From 1915 Anrualb Report.) 








Aver: Maximum 

Aver | Flow, Maximum Flow, in 

Flow,in | Gallons Flow, in Gallons 
Year Gallons a Day Gallons per Day, 
per Day. | with Storm per Day. with Storm 

| Water. | Water. 
1914 50,283,000 51,583,000 75,400,000 113,210,000 
1930 85,183,000 , 86,483,000 127,800,000 165,610,000 
1950 | 128,775,000 130,075,000 | 193,200,000 231,010,000 





the flow of the day without becoming impoverished 
in be one In other words, the deulgan tro bused ona 
minimum constant supply of well aerated sludge, rather 


area to square feet of horizontal liquid surface is approxi- 
mately 1 to 4. Each of the cross-containers holds nine 
diffuser plates, and each of the containers running length- 
wise through the centres of the two compartments in each 
unit, holds seven plates. The containers running length- 
wise form a gutter, in each compartment, to be used 
for drainage pw when emptying a tank. Seven 
plates are used in each of these containers for the 
pu of facilitating the standardisation of the air- 
piping. The supply of air to each unit enters at the 
end adjacent to the side operating galleries, through a 
12-in, pipe, and is measured by an air meter. The 
12-in. pipes pass through the gallery walls, run down- 
ward, branch into two 10-in. pipes directly over 
the centre of the 12-in. partition w in the centre of 
the aeration units. The 10-in. air lines are carried the 
entire le of each compartment and are supported 
on top of the pre-cast container separator blocks, Each 
diffuser plate container is supplied with air through a 
1}-in. pipe connecting with the 10-in. air header. 
Setthng Tanks.—The limit of the capacity of a settling 


tank is reached for a given sludge, when the sludge in 














SECTION X-X 


gallons per day and 165,610,000 gallons per day, respec- 
tively, the maximum flow being about 94 per cent. 
ter than the average flow. ‘This great difference 
ween the average and maximum flow makes it 
n to provide settling tanks for the maximum 
flow rather than for the average, because if the settling 
tanks were She te gem to the average flow on a basis 
of 1,600 gallons per _— foot, during the maximum 
flow this amount would become 3,100 gallons per square 
foot, which is greatly in excess of the safe rate. Rates as 
high as 2,000 gallons per square foot have been obtained 
in the tanks at the testing station, and a similar rate 
in the large tanks now being designed can reasonably 
be e ted. However, a study of the settling-tank 
data, indicates that the rate decided on is conservative 

and on the side of safety. vig 
A depth of 15 ft. from the liquid surface to the inside 
bottom of the tank was adopted and considered the depth 

to allow adequate storage for the slu 

during maximum flow, based on a constant rate of slu 
withdrawal. Each of the 11 tanks (Figs. 1 and 2 to 8, 
page 211 and above), is octagonal in shape at the top, 
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the corners and sides being sloped down with a 2 to 1 
slope and converged to form the circular bottom, 98 ft. 
in diameter. The mixed liquor enters the tanks from 
opposite sides through eight gates, 8 ft. by 9 in. in size. 
There are four gates on each side, arranged to operate 
together or individually. On the inside of the tank, the 
centre of the gate openings is 4 ft. 6 in. from the top of 
the tank walls, or, allowing 1 ft. for freeboard, 3 ft. 6 in. 
from the sewage surface. The part of the wall above 
each gate forms a baffle between the mixed liquor 
channels which surround the settling tanks on three 
sides, and the inside of the tanks. The function of this 
baffle is to cause the mixed liquor to enter the tanks 
below the upper clear-water zone and to shorten the 
length of downward travel for the sludge. 

Each tank is to be <~ ped with complete Dorr 
thickener apparatus contro’ led from the central operating 
gallery. The horizontal surface area of the sewage 
in each tank is 8,550 sq. ft., and, based on a rate of 
1,600 gallons per square foot, each tank will treat about 
13,680,000 gallons per day, which corresponds to an 
————— rate of 68,000,000 gallons per acre per 


ay. 
The effluent is drawn off at the surface through three 























tanks out of service, it is impossible to cut out of service 
more than one entire tank. Owing to the probable 
infrequency of having to make repairs in the mixed 
liquor channels, stop planks are to be used instead of 
sluice gots All the feed channels and mixed liquor 
channels are 8 ft. wide. 

The return sludge channels, each 6 ft. wide and 11 ft. 
deep, are in duplicate for reasons already mentioned in 
connection with feed channels. They receive the 
discharge of sludge from the settling tanks and will 
contain a maximum depth of 5-5 ft. of sludge, which will 
permit visual inspection of the sludge being discharged 
from each settling tank. At the extreme west end of 
the plant, the two channels, each of which are equipped 
with sluice gates for control purposes, unite into a small 
forebay at the head of a 54-in. pressure conduit which 
carries the sludge to the return sludge pumps. 

The two main effluent channels, each 8 ft. wide and 
16 ft. deep, for obvious reasons, are not equipped with 
diffuser piste, The depth of water in these channels 
will depend on the stage of the water in Lake a 
At elevation 0-00 the depth will be about 11 ft. he 
parts of the channels between the end of the plant and 





the outer bulkhead are designed as pressure conduits 
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leading up to this point, and also the main by-pass 
channel which is directly beneath the main sewage 
channel and extends throughout the entire length of 
the plant, are not equipped with diffuser plates for obvious 
reasons. The part of the channel between the fine screens 
and the gate-house at the plant entrance (the channel 
between A and B, Fig. 1), and which is termed the 
mixing channel, is 9 ft. deep and 14 ft. wide, and is 
equip’ with diffuser plates in the ratio of 1 to 4, as 
are all the other channels except those conveying sludge 
from the settling tanks. 

The initial mixing of sewage and returned sludge 
occurs in this charmel prior to its diversion into and 
through the four feed channels which supply the aeration 
units. This channel is proportioned to accommodate 
a maximum flow at the rate of 231,010,000 gallons per 
day, which is the estimated ultimate capacity of the 
1950 plant, plus 40 per cent. of returned sludge, on 
the estimated 1950 average flow of 128,775,000 gallons 

r day, making a total of 316,860,000 gallons per day. 

he 40 per cent. of returned sludge referred to, will be 
explained later under the heading “Return Sludge 
Channels.’’ The values given below of Kutter’s n were 
used for the determination of frictional losses : 
























































































































































































No. § Separator Blocks Reali cilities ai abies aL Saye wn erOrS snaiel 
fret - Fig.9. No. 4 Separator Block af diva 4S -—-gt9-————- of ae 2¢.------ e) ‘3 Boas PrriraeT i Ae LETT f , 
H * ‘ A He? Fig 72 _ii $675 | 
: p- = 7 + sat : . FS | u —- 
8 H ¥ ¢ 
: Bien «ua. *~ OD 
6 me - wa ee ‘ - ~ Tones Oventags for Hacestion Te 1-23-¢ | 
i = = =) ‘ 7 as Z, yi 
a hi 9 : 
=, x1 . Fig. 13 SECTION B-B H 
= ‘ on. ° ° 
5, ? ‘7 a7 2 g ‘g 4 %.* a’ 4’ 4 ‘x 4 ° 4 4 e ‘4 ej ‘a a? 4e* 47 
Pell : eb 0c tant ae a ao 
Ee q | SAT. t “oo AA OL ao’ 9 ‘ tal, # V 
z i 0 ) 
: Te § "He 
at if © ofo o I} © o ojff oro oo | o oo © 
i . ene ai aiid ty afl. : | Bip 4 i ‘ B 
27: ppeeame © VRS i TOE be | ee CO o of © Off ofe o o f © © © 0 
‘ ; . Ha Oeg Ona Og = ‘4 ; 
ey ----12'0----»}<---12°0-- 1 Fate Gontaloary be ate we eee 11 F Lf ' ; “ 
We ------- +--+ ++ 2 oo 2 + nnn ne = GG + + on = 3 oe an = += nen nn een nn nee ste en ene Tt $i o 910 @ ° @ r ° \ oo9o 9 o @ % Oo 
PLAN ae i ° © 0° 
5 a 
RS F3 me t © @ | 
x 2 Be >t 1 
ty, BR 1'83 
si) yt 
at le Oo Ose 
SS g y 12") 
= >} o © 
ais } ° © 
x 1 ° 0 
x is ir o 0° i} 


Fig. 








PARTIAL LONGITUDINAL SECTION 


rectangular steel troughs extending across the tanks 
at right les to the direction of flow in the tanks. 
These troughs discharge into the main effluent and by- 
pass channels running east and west through the centre 
of the plant, and thence into Lake Michigan. Sludge 
is drawn from the bottom of each tank through a 16-in. 
cast-iron pipe laid horizontally in the concrete bottom. 
The sludge is carried by 14-in. riser pipes, vertically, 
from the 16-in. pi to the adjustable pipe-regulating 
arms, through which it is disc irectly into the 
main return sludge channels. The settling tanks marked 
1, 2, 3, 4 and 5, and the aeration units marked 1, 2, 3 
and 4, are designed and arranged so that they can be 
isolated to serve as units for the special treatment of 
sludge to be pressed, should such special treatment 
becorae necessary. The general features of these tanks 
are similar to those already described. 

Channels.—T he ratio of diffuser-plate area to the area 
of the sewage surface in the feed and mixed liquor 
channels is approximately the same as that in the 
aeration tanks, about 1 to 4, the return sludge channel 
boing geewiaes with a ratio of about 1 to6. The effective 
depth of all channels is 10 ft. This depth permits the 
drainage system of the plant to be constructed under 
the ch ls, practically no additional excavation being 
required. The feed channels—two on each side of the 
plant Par rage mac of the rows of aeration tanks—are 
provi in duplicate in order to insure against shutti 
off parts ery lant should it become necessary to ya 4 
ac or the purpose of ing repairs, All feed 
channels are designed for the anticipated 1,950 flow. 

The mixed liquor channels are so that secti 
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directly on top. The dis- 
charge from the plant will occur at the outer face 
of the bulkhead in about 12 ft. of: water. 

Plant Hydraulics.—The problem of analysi flow 
conditions and computing and distributing hydraulic 
frictional losses was considered as follows : To proportion 
all channels, conduits, pipes, gate-openings, weirs and 
sewage-measuring apparatus in the most advantageous 
manner, confining the total frictional loss through the 
plant to 4-26 ft., based on maximum assumed con- 
ditions of flow. This total hydraulic loss represents 
the difference between the hydraulic elevation of the 
sew: at the head of the fine screen tail channel, 
which is + 7-25, and the elevation of the assumed 
high water in Lake Michigan which is + 3-00, based 
on city.datum. Elevation + 3°00 which was used 
as the maximum stage of the water in Lake Michigan, 
was determined from a thorough study of Lake level 
records taken over a period of fifty years, and although 
it is questionable whether this maximum stage will 
repeat and continue over an extended period, it is 
believed that the use of this elevation will insure the 
uninterrupted operation of the plant against all except 
the most extraordinary and unusual occurrences. For 
several years past, the Lake level has fluctuated between 
elevations 0-00 and — 1°00. 

Mixing Channel.—The plant described in this paper 





* can be cut out of service and drained for the purpose of 
repairs, &. Each section is comparatively 
small and with only one section between two settling 


is d to start at the head of the fine screen tail 
channel, which is the point of application of the activated 
sludge to the sewage a ee 
for c ls equipped with diffuser plates. All Is 














ee le “1..--48 Sps.@ about 6 1}4'== 92/9 sal 
23942 "s" 
—~ ERTUE ls 
counsel 
‘PLAN SHOWING Hisv.t | FRAMING PLAN FOR AN 
CONTAINER & SEPARATOR SETTING co ne. ae 
TANKS) 
IN AERATION TANK i becteinand (2 
Note:- Tank shown here 

in the form of inverted = bea ety weer , 
<oyneen and at a sufficiently 3 se : id = Plant are opposite hand 
ow elevation to permit of A ll 2 
future plant extensions en SECTION. A-A 


n = 0-013 for pipes. 
n =-0-020 for aerated channels. 
n = 0-015 for unaerated channels. 


Head losses through gates, openings in walls, and at 
the entrance to pipes, in most instances, have been based 
on velocity ai entrance-head determinations, the 
entrance head being taken usually as one-half the velocity 
head, due credit being given wherever feasible to the 
velocity of approach. 

Considerable uncertainty existed regarding the selec- 
tion of a proper friction coefficient for aerated channels, 
owing to the character of the bottoms which, when 
equipped with diffuser containers and container separators 
will offer considerable resistance to the flow, and also 
owing to the upward passage of diffused air through the 
mass of sewage, with the attendant possibility of setting 
up counter currents. The consensus of opinion, however, 
was that the coefficient adopted (mn = 0-020) at least 
would give results on the side of safety. 

Gate-House.—The gate-house, so- because in it 
are four, 6 {t. by 10 ft. control sluice , one at the 
entrance to each of the four sewage feed channels, is 
located at what is called herein the entrance to the plant 
and also at the terminus of the seeing Sneek. a 
is continued, however, throughout entire le o! 
each feed channel. The feed channels are in dupli ° 
During the time the channel is out of service, the aeration 
tanks will take their supply from the duplicate. For 
the purpose of assuming a maximum condifion on which 
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to determine the loss of head through the head gates, 
it was considered possible that the maximum flow of 
sewage might occur at a time when sludge was — 
returned to the plant at double the normal rate, at whic 
time two of the feed ar one = side of the 
lant, were out of service, leaving the two ini 

por channels to pass the entire flow. This presen 
condition may appear to be severe, but as the total loss 
involved was not considered to be excessive, no material 
advantage would have resulted from the adoption of less 
severe conditions. 

Feed Channels.—Each of the four sewage feed channels 
is 8 ft. wide and 10 ft. — o! comet? and, 
under normal plant tion, of them will be in use 
at the same time. Each of the 24 aeration units is 
equip with duplicate inlet pipes, 30 in. in diameter, 
and sluice ques. each inlet pipe taking its supply from 
one of the duplicate feed channels. The total Tagth of 
each pair of imansie is about 790 ft. for the 1930 plant 
and 1,120 ft. for the 1950 plant, it being assumed that 
the extensi quired to accommodate the estimated 
sew: flow for 1950 will consist of twelve additional 
aeration units and six sedimentation tanks, or an in- 
crease of about 50 per cent. of the capacity of the plant 
designed for the 1930 period. 

The maximum conditions of flow on which loss of head 
determinations was based, are those described previously, 
in connection with the functions of the gates in the gate- 
house. The frictional loss was computed on an incre- 
ment basis, that is, the total quantity carried in the 
channel was decreased at uniform intervals throughout 
its length by the quantity supplied to each aeration unit, 
and a separate computation was made for the decreased 
flow in each su ing increment. 

Aeration units Nos, 1 ead 2 wee assumed 5... out 
of service for the purpose of simulating a possible con- 
dition in operation whereby the flow, which under 





ordinary operation would enter and pass through units 
Nos. 1 and 2, would be required to pass to tanks Nos. 
3 and 4, and thereby cause a small head loss which would 


not occur with units Nos, 1 and 2 in service. 

Aeration Units.—Each of the 24 aeration units is 
designed on the basis of treating sewage at an ave 
rate of 15,000,000 gallons per acre per 24 hours for the 
estimated 1930 flow. Due to the fact that this rate is 
conservative and that it is possible to operate safely 
at rates to and includi 0,000,000 gallons per acre per 
day, it is to be objuneed thas the aeration plant would be 
operated to its limit before new units were added to 
accommodate future conditions of increased flow. This 
assumption indicates the necessity for basing hydraulic 
loss determinations on the maximum flow conditions 
existing when operating at a rate of 20,000,000 gallons 
per acre per day instead of on similar conditions for a 
rate of 15,000,000 gallons per acre per day. When 
operating on an average rate of 20,000,000 gallons per 
acre per day, an aeration unit will treat approximately 
4,774,000 gallons per day; the total quantity of the 
See entering the tank daily through the two 30-in. 
inlet pipes, including 20 per cent. of return sludge, is 
approximately 5,967,500 gallons. 

he maximum daily rate of flow for the 1930 period, 
as shown in Table I, is about 94 per cent. greater than the 
average flow, which means that the peak flow would be 
at the rate of 9,261,600 lons per day. The total 
quantity of liquor ing through the tank at this rate, 
including return sludge at the normal rate, would be 
about 10,455,100 — It is on this latter quantity 
that the loss of through the 30-in. inlet pi 
which connect the feed channels and aeration units, 
was determined ; and for the purpose of establishing a 
maximum condition, this total flow was assumed to pass 
through one 30-in, inlet only, that connected with the 
feed channel farthest removed from the aeration units, 
The head loss incurred in the passage of the liquor through 
the aeration units is igible. 

The outlet end of each aeration unit is equip with 
an overflow weir, and possesses adjusting facilities for 
obtaining the proper setting. The flow passing over this 
weir discharges into a forebay which is connected to the 
mixed liquor channel by a 24-in. Venturi meter equipped 
with a sluice gate, aad a the necessary apparatus for 
measuring and recording the flow leaving the unit. 

Mixed Liquor Channels.—The hydraulic losses occur- 
ring in the mixed liquor channels are derived from the 
assumption that a quantity of sewage equivalent to the 
rated capacity of one sedimentation tank will be required 
to pass through two of the 4-ft. by 6-ft. openi in the 
partitions which are placed at regular intervals in the 
mixed liquor channels for the purpose of isolating sections 
of the channel by the use of stop-planks. The loss of 
head caused by the actual flow of sewage in the channels, 
which are 8 ft. wide and 10 ft. deep (depth of liquor), 
1s practically negligible. Based on conditions creating 
loss of head alone, it would have been possible to use a 
narrower channel for the mixed liquor ; but the relative 
importance of maintaining the elevation of the surface 
of the ao in all parts of the ch4nnels as nearly constant 
as possible for ordinary corditions of operation, was 
deemed of greater moment than the small saving in money 
which could have been effected through the use of smaller 
channels, 

Sedimentation Tanks.—The rated capacity of each of 
the 98-ft. sedimentation tanks, as mentioned previously, 
is 13,680,000 gallons per day. This quantity, togeth 
with the return sludge content, will enter each tank 
through the eight 8-ft. by 9-in. sluice gates, four each 
on opposite sides of the tank. With the gates fully 
open, the frictional losses when on the quantity 
mentioned will be negligible. A small allowance in 
head has been made for a possible condition requiring 
throttling of the gates. 

yj Troughs.—The top edge of the weir plates 
will be set at, the proper elevation and levelled when the 
tanks are first placed in service. Theoretically, assuming 








that the flow over each of the six weirs in a tank would be 
equal to one-sixth of the total flow through the tank, the 
corresponding depth of flow over each weir would be 
equivalent to that produced by 13,680,000 gallons 
passing over a weir, 588 ft. long, or about fin. It is 
questionable whether the theoretical conditions cited 
would obtain in the case of the three troughs and, in 
view of the lack of information pertinent to the possible 
skimming action of multiple troughs, it was thought best 
to make a somewhat greater allowance in the quantity 
passing over both weirs of the middle trough. Therefore, 
an allowance of 50 per cent. was made, in lieu of the 
33 i} cent. used in the theoretical trial calculation. 
piuent Channels.—The two effluent channels which 
are parallel and adjacent to the return sludge channels, 
on opposite sides of the centre line of the plant, receive 
the effluent directly from the ends of the effluent troughs 
and convey it to an outlet chamber at the eastern bulk- 
head, as indicated on Fig. 1, where it is discharged 
directly into Lake Michigan through submerged openings 
which are in duplicate. The channels are to con- 
structed as open channels as far as the eastern end of the 
1930 plant and, from this point to the Lake, as pressures 
conduits. The function of the pressure conduits 
besides that of conveying the effluent to Lake Michigan, 
is twofold: First, to minimise in the open channels the 
effects due to “swell” and wave action caused by on- 
shore winds; and, second, to permit the continuance 
of the construction of future plant in an easterly direction. 
It is intended that the effluent from the future extensions 
to the plant shall flow west instead of east, as in the 1930 
plant, and discharge into the submerged chambers pro- 
vided at the entrance to the pressure conduits, the latter 
being proportioned to accommodate the maximum 
estimated 1950 flow. Each of the effluent channels is 
8 ft. wide and 16 ft, deep (total depth), and each of the 
effluent pressure conduits is 8 ft. wide and 5 ft. deep. 


(To be continued. ). 





THE PROGRESS OF AERONAUTICAL 
RESEARCH.* 


By Brig.-General R. K. Bacnati-Wi1p, C.M.G., C.B.E., 
F.R.Ae.8., Director of Research. 

ResEarcu work for the Air Service comprises specific 
researches at establishments under the control of the 
Air Ministry, and in addition an important series of 
studies carried out at the universities by arrangement 
with the Ministry. There is furthermore much other 
research work carried out in the universities, quite inde- 
pendently of the Government, the results of which are 
of great importance to the future of flying. It is at 
least as important for the Director of Research to be in 
touch with cognate researches in the universities and 
other research organisations, at home and abroad, as it 
is for him to be cognisant of the developments aided by 
State finance through the Air Ministry. The chief 
research establishments under his direct control are the 
Royal Aircraft Establishment at Farnborough, the 
National Physical Laboratory and the Air Ministry 
Laboratory. The practical applications of the results 
of research are tried out at the air stations at Martlesham 
Heath, the Isle of Grain, Biggin Hill and, by the courtesy 
of the R.A.F. Coastal and Inland Areas, at certain other 
air stations. 

The Directorate of Research is, however, an engineering 
as well as a scientific organisation. It acts as the 


pes | engineering department of the Ministry and probably as 


much as four-fifths of its work relates to experimentation 
with specific appliances, efforts to develop such appliances 
along channels useful to aeronautics, and the test perfor- 
mances of approved air service material. The balance 
is research, pure and applied. To preserve the right 
relationship between these two divisions, and to see that 
the right men are employed for them, is perhaps the 
most important of the duties allotted to the director. 
There is always a tendency for experimentation which 
promises quick results, whether positive or negative, to 
squeeze out the more lengthy investigations, even when 
the latter are of the more fundamental importance. A 
firm attitude and a long view are the right correctives. 
Long experience has taught the universities the most 
suitable organisation by which research as distinct from 
ordinary technical work can be undertaken. This is 
found to require for its success a much larger amount of 
personal freedom of work than had previously been the 
rule in Government organisations. It is naturally some- 


under investigation. Moreover, with limited funds it is 
sometimes necessary for the research worker who may 
have initiated a new development, to see it through its 
infant difficulties, and mother it until it is in suitable 
form for the production stage. 

It may, I think, fairly be stated that the bi t 
technical problem affecting civil aviation is the develop- 
ment and iecting of the aero engine; the nature of 
the gro’ organisation, the question of flying over or 
under clouds, the attractiveness of air travel to possible 
passengers; these and numerous other such questions 
turn on the fundamental issue of engine performance. 

For Service aviation an important feature is perhaps 
its relationship to sea power. This problem has been 
notably advanced by the recent tests carried out by the 
United States Government, the results of which have 
been the subject of anxious and careful study here. If, 
as appears from these tests to be possible, the defence 
of these shores can be entrusted to aircraft, an immense 
impetus will be given to aviation and to the scientific 
studies on which its development depends. 

Aero Engine Research.—The ultimate aim of aero 
engine research is to produce an engine as free from 
breakdown as the average engine in a motor vehicle. 
It sometimes seems to be regarded as a matter for surprise 
that, with the many years of experience of the high-speed 
petrol engine for motor cars, it has not yet been possible 
to develop a high speed petrol engine of equal reliability 
for aircraft. It must be recollected, however, that the 
engine in a motor vehicle runs on the average at about 
one-third of its full brake horse power, whereas until 
quite lately it was customary for aero engines to be run 
at from 80 per cent. to 100 per cent. of their full load ; 
it is only now, with the Napier “ Lion)” engine, that on 
the cross-Channel service it is possible to run on an 
average load of but 60 per cent. of the maximum. This, 
in my view, is the fundamental difficulty. It is, of course, 
much increased by the need for cutting down the weight 
per horse power to a minimum. 

Whether, in addition to the attainment of some 
development that will cause the aero engine to be as free 
from sporadic ‘“ breakdown” as is the engine on a 
motor vehicle, it will be found possible to increase 
materially the fuel economy of such engi and so to 
eut down the gross load, and therefore the horse power 
required remains to be seen. It may, however, I think, 
be said at once that it is very unlikely that the internal 
combustion turbine will, for many years, if ever, prove 
@ satisfactory prime mover for air work; the di ty 
of obtaining material to stand the high temperatures 
involved coupled with the low efficiencies even theoretic. 
ally obtainable do not make this an attractive proposi- 
tion. Probably the steam turbine would be a better 
prime mover than the internal combustion turbine, but 
even here I think it quite doubtful whether it will in the 
end show any advance on a reciprocating engine working 
on the internal combustion principle. 

Many pin their faith to the almost magic properties of 
specific fuel mixtures, but the work of Tizard and Pye 
and that of the Ricardo Laboratory has shown that the 
efficiency and horse-power obtained from any mixture 
of the various volatile hydrocarbon fuels is, within 2 per 
cent. or 3 per cent., the same as from any other, provided 
that the compression ratio is not altered. Any advantage 
to be gained from a specific fuel mixture must lie in its 
relative freedom from detonation, and therefore in its 
suitability for employment at a higher compression ratio, 
with the resulting higher fuel economy. Aero engines 
at present are operated on the four-stroke cycle; to 
adopt a two-stroke cycle might at first seem advan- 
tageous when large horse-power for small weight is 
desired, but unfortunately such engines are less econo- 
mical in fuel, and the extra weight which has therefore 
to be carried in the fuel tanks is very likely to mask the 
gain in weight from change of cycle, 

Experiments are in hand to determine whether it is 
better to replace the carburettor system by some 
method of direct injection. Dr. Ferranti is attempting 
this on a Tuxham two-stroke engine. At the Royal 
Aircraft Establishment tests are being made, with 
Professor Hawkes’ assistance, to employ shale oil and 
operate on the Diesel cycle. For this purpose a single 
cylinder engine from an ordinary Otto cycle aero engine 
is being used, and it is hoped to run up to an engine 
speed of 1,000 r.p.m. The freedom from risk afforded 
by such a fuel would be a substantial gain 





: economy 
in running cost should also result. At the Royal Aircraft 
Establishment work is also pr on the solid 





what difficult to adapt the new Government h 
to this new condition. The subject was di d with 
much ability in the last Wilbur Wright lecture before 
the Royal Aeronautical Society. The lecturer, Major 
G. I. Taylor, F.R.8., pointed out the great difficulty of 
organising scientific research on the man-hour principle, 
adding that “‘in my opinion research work is so difficult 
and exacting that a man can only turn out his best work 
if he is completely free to go where his researches lead 
him, free to choose his own time for work, free from other 
duties which would divide his mind and lastly, free to 
sit down and produce no visible result for weeks on end. 
In certain forms of applied research the problem is little 
different, and this is one side of the work with which the 
Directorate of Research has to deal. The other, larger, 
but fortunately simpler, mass of work consists in the 
design, development and ultimately the production of 
apparatus or methods which the work of the research 
organisation shows to be capable of serving some definite 





air In theory it may be possible to draw a 
sh ividing line between these two classes of work, 
but in practice they tend to shade off into each other in 


a bewildering way, and such boundary as there is is 
liable to vary its position in accordance with the subject 





* Paper read at the Air Conference, 1922, London, on 
February 7. 





jection of a fuel consisting of 95 per cent. of alcohol. 
The advantages which it is considered should accrue 
from the use of direct injection are these :— 


(1) High flash-point fuel could be used, thereby 
see fire hazard. 

(2) Cheaper fuel. 

(3) Higher compression ratios and therefore better 
fuel economy. : 

(4) Fuel supply to engine more itive than when it 
depends on small heads, and is liable to be upset by small 
particles of dirt. 

(5) The elimination of the ignition — would 
remove @ source of unreliability and trouble. 

(6) As air only is compressed, the way is opened up 
to an economical two-stroke engine with its advantage 
ef more even torque for a given number of cylinders, and 
(probably) less weight per Teake horse-power. By using 
@ suitable air compressor of ter capacity than that 
necessary for normal two-cycle working a em ETT md 
engine would be obtained as a straightforward develop- 
ment. 

One peculiarity which distinguishes aero engines from 
motor car engines is that they have to be ready to operate 
at very low atmospheric pressures. The pressure of the 
atmosphere at 20,000 ft. altitude is only about half its 
sea level value, so that for an engine working on the 
most efficient mixture ratio, only half the weight of fuel 
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and air would be drawn in on the suction stroke, and the 
horse-power would. fall accordingly. Very successful 
efforts have been made to introduce an air compressor 
turbine, driven by the engine exhaust, in order to com- 
press the inlet air to approximate equality with sea level 
pressure, When this is done effectively the full horse- 
power is obtained at altitude. Using this device the 
American Army aviation authorities have shown that 
it is possible to achieve an altitude of some 40,000 ft. 
Experiments on these lines are also in course of being 
carried out at the Royal Aircraft Establishment’ at 
Farnborough. © 

In order to facilitate tests under high altitude con- 
ditions and save having always to fly the engines at such 
altitudes for this purpose, it is necessary to provide a 
special test-house in which the whole engine with its 
intake and exhaust can be kept at an air pressure, and 
temperature, co onding to that at the desired 
altitude. In the altitude test-house at Farnborough the 
air inside a chamber about 10 ft. by 10 ft. by 12 ft. is 
thus treated. Care has to be taken to ensure that the 
air thus cooled does not deposit ice or snow in the engine ; 
for this reason the air is cooled some 20 deg. or 30 deg. 
below the point at which it is desired to use it, centrifuged 
to remove ice particles, and then allowed to rise in 
temperature and thus become “‘ dry.” 

To carry out a scientific engine test during flight 
requires not only a measurement of fuel consumption, 
but demands also that the weight of the air used should be 
measured. This is no easy matter, but its achievement 
has been much aided by a suggestion made by Professor 
Callendar, F.R.S., to reverse « laborato method 
employed by him for the measurement of the specific 
heat of gases. For air work the specific heats are known, 
and so the weight per second of the air flow can be 
ascertained. This is now under trial at altitude at 
Farnborough. The use of this Fag and of the new 
R.A.F. thrustmeter should enable far more complete 
air tests to be carried out than have hitherto m 
possible. 

The experimental flight carried out by my predecessor 
Air-Commodore Brooke-Popham, from Egypt to Meso- 
potamia and back, brought out with much emphasis the 
need for economising water on such flights. If water 
could be dispensed with entirely in favour of air cooling 
@ great step forward would be made. Moreover from a 
fighting point of view it would be of t advan 
since it would make the engine very woik less vulnerable 
to hostile machine-gun fire. The staff at Farnborough 
have long been of the opinion that this was a possible 
development, and we now have the Bristol Company’s 
‘Jupiter’ engine of 38 b.h.p., a nine-cylinder radial 
engine of which much is expected. There is also the 
Siddeley “‘ Jaguar,” of 350 h.p.; whilst in some other 
tests a single cylinder, air cooled, has given as much as 
222 b.h.p., with a brake mean pressure of as much as 
134 lb. per square inch. There are enthusiasts who 
consider that an air-cooled engine of 1,000 h.p. should 
not be impossible of attainment; and that with one or 
other form of cooling an aero engine of 2,400 Es at 
750 r.p.m. should be possible. An advantage of big 
engines is that the lower revolutions per minute avoids 
the use of reduction gearing to the poorens (and so 
reduces weight by some } lb. per brake horse-power). 

A point which is sometimes overlooked when con- 
sidering the relative merits of the concentration of power 
in a large single engine, and its division between two or 
more smaller engines, is the additional weight per horse- 
power necessitated by the greater mass of engine 

‘accessories ” in the latter case. If from the weight of 

the power unit (including propellers) we deduct the weight 
of the engine itself pear to fuel tanks (empty) the residue 
of “ accessories ” is found (from a study of a number of 
typical cases) to weigh about 1-3 lb. per brake horse- 
power for the multi-engined plant compared with 
1 Ib. per brake horse-power for a single engine. This is 
for water-cooled engines. With air cooling the single 
engine accessories figure would be nearer 0-4 lb. per 
brake horse-power. 

When comparisons are made between the weights of 
air-cooled and water-cooled engines, it is sometimes 
forgotten that although in the former case the weight of 
radiator and water is saved, it is to include, 
on the other side of the ledger, an item for the additional 
weight of the air-cooled cylinders. Thus in a com- 
parison made recently it was found that although the 
gain due to the elimination of radiator, water, pipes and 
ony A was about 0-7 lb. per brake horse-power, there 

ad to be set against this an excess in cylinder and piston 
weight of 0-46 lb. per brake horse-power, so that the net 
gain was only 0-241b. If the fuel and oil consumption of 
the water-cooled engine be put at 0-50 lb. per brake 
horse-power hour and that of the air cooled at 0-58 lb., 
the two become = as regards overall weight when a 
3 hours’ supply of fuel and oil is included. These are 

to be borne in mind though they do not of course 
ect the other advantages which successful air cooling 
would me | in its train. 

Many efforts have been made to use other liquids 
than water for the cooling system. The choice, 





ow - 
ever, is a very limited one, as it is imperative to have a 
liquid which is everywhere c and everywhere readily 


— - bree -—-s na : ps the most promising 
rnative, ope shortly to arrange for a series 
of tests of this petty 3 : 

There is no doubt that both from the point of view 
of civil aviation and that of the Royal Air Force a silent 
machine is an enormous advantage. In the case of the 
former the intense noise continued for hours is one 
of the chief disadvantages from which an air traveller 
suffers. The advantages in the case of the service 
machines are obvious. The source of the noise is 
difficult to analyse, but the p lier and the engi 





t ngine seem 
to be —T b worthy. he latter, however, is the 
simpler to deal wi 


th, and as a result of very numerous 








tests on different kinds of silencers, I am glad to be able 
to say that the simplest of them all is as efficient as any. 
This simple form consists merely in adding to the exhaust 
manifold a tube of about 3 in. in diameter perforated 
with some hundreds of holes, each } in. in diameter, this 
tube runs nearly the whole length of the eirpland? but 
as it contains no baffles whatever, the back pressure is 
but slight and only reduces the engine revolutions b 
about 5 r.p.m. Moreover, the extra weight, as added, 
say, to a D.H. 9 or a Bristol “ Fighter,” is only 20 lb. 
to 25 lb. It has been found that with this silencer in 
use it is possible to carry on conversation even when the 
— is at full throttle. Propeller noises are much more 

ifficult to deal with, but experiments are in hand which 
I hope may assist to a solution of that problem also, 
though I doubt the possibility of any extensive reduction 
of propeller noise. 

Navigation.—The most difficult of all problems in 
connection with “ navigation ” is the provision of means 
in foggy or —T weather to enable an aircraft to locate 
the aerodrome for which it is bound, and to make a 
successful i to it. Unquestionably it is this 
difficulty which causes pilots on long routes to prefer 
to fly under, rather than over clouds. Professor fi ones, 
in a papér read not long since before the Royal Aero- 
nautical Society, gave many reasons why it would be 
better for such flights to be made above the cloud layer, 
but ample experience before then and since has shown 
it is no use to expect pilots to do this until their minds 
are reassured as to the adequacy and reliability of the 
ground organisation enabling them to make safe landing 
through fog. 

At one of the committees of the main aeronautical 
Research Committee, Professor Lindemann su ted 
that the best means of landing in a fog might well prove 
to be the provision by the aerodrome so afflicted of two 

irs of small kite Caltcous floating above the cloud 

yer, the first pair being at such an altitude as would 
enable a gliding machine, which passed between them 
also to glide between the second, and lower, pair, and 
after an equal interval of time to land on the aerodrome. 

In the case of thin fogs or ordinary mists it may be 
that the specially bright red ground flares which are now 
being tried will suffice. In heavy fogs there is always 
the possibility, given the right ground organisation, of 
detecting the position of an airplane by sound and of 

i ling to it by wireless when to glide down and in 
what direction. This has been done successfully at 
Croydon. 

Suggestions have been made to get rid of the fog either 
p Bove nym means of pumping, or alternatively by 
electrical discharges, or even by burning vast quantities 
of coal or other fuel in order to warm the air above the 
saturation point; these three methods could easily be 
tried on a small scale and would doubtless work ; when, 
however, they are out for an aerodrome of normal 
size the cost of their introduction is found to be pro- 
hibitive. 

When in 1912 use was made of the precessional move- 
ment of a gyrostat to measure the velocity of roll on 
one of His Majesty’s ships, it was not contemplated that 
by far the most Subsenatel application of the apparatus 
would prove to be for air travel; it is known as the 

-turning indicator, and ample experience has shown 
that it is more sensitive and much more rapid in its 
indications than any other method that has n tried 
for indicating the turns of an airplane. Unlike the use of 
@ constant azimuth gyro, this apparatus does not need 
to be delicately balanced as regards the ition of its 
centre of gravity, and is therefore remarkably fool-proof. 
Airplanes flying in a fog frequently get into turns without 
knowing it for | when they do so, the magnetic compass, 
pertioularty when of an old pattern, is pretty sure to 
indicate a turn in the wrong direction, so thoroughly 
mislead the pilot. 
Modern compasses are much. ess affected than were 
their predecessors by the yawirig oscillations of an air- 
plane or even by moderately rapid turns off north, and 
this is due in the first instance to the work of Keith Lucas 
and Lindemann when at the Royal Aircraft Establish- 
ment, and later by the work of Dr. B t, of Emm 
College, Cambridge, and the late Lieutenant Commander 
Colin Campbell of the Admiralty Compass Observatory. 
The Farnborough work showed the advantage gained by 
a long period whilst the later inventors pointed out 
the great advantage of damping the oscillations of the 

etic needles even to the point of m pry agen. 6 

t is a natural ulation as to what is likely to be 
the amount of deviation error in the magnetic compass 
when machines are built entirely of steel. Such tests as 
have already been made are, however, reassuring in this 
respect. It seems that the deviation error in any machine 
is largely dependent on the proximity of the ng , and 
this effect predominates whether the framework is con- 
structed of wood or of steel. ae 

As regards ee tion either m flying over the 
sea out of sight of land, or when fying ot any time 
aA t ‘. 








above cl , the 'y instruments to enable the 
position to be determined by the methods of nautical 
astronom 


are now available, They have become 
sufficiently devel to enable the position to be 
obtained with a probable error of not over 10 miles. This 
is as high a standard of accuracy as is n for 
ordinary air work ; it enables a check to be made on the 
dead reckoning course, and upon any determination of 
position deri from wireless methods. 

The study of, directional wireless is being steadil 
pressed forward. A particularly promising form of it is 
the rotating wireless beacon; this method offers the 
very considerable bait of freedom from the troublesome 

uadrantal error, but it, like other wireless methods, 
Tipents for its ultimate accuracy on a careful study of 
the conditions which determine the nature of the path 
followed by the waves. 

Machines.—The question of stability is being con- 








tinuously studied, and I hope in the future that it will 
prove possible so to organise the work as to give more 
time to this important subject. If possible, one of the 
National Physical Laboratory wind channels should be 
allocated entirely to this work. Stability may be either 
inherent or automatic. Automatic stability is attained 
through bet ore omg of some more or less complicated 
auxiliary ism, whilst inherent stability is stability 
due directly to the nature of the design of the aero- 
dynamic surfaces, the disposition of weights, &c. If 
inherent stability can be attained there will be small need 
for automatic stability. At present the problem of 
longitudinal stability is to a large extent solved, but that 
of lateral stability still requires a great deal of work to be 
done upon it. uch has also to be done on the measure- 
ment 0; — distribution over wing surfaces ; I hope 
that in the future it will be possible to give more time to 
this subject. 
Not a little public attention has been drawn to the 





interes arrangement of slotted wi proposed by 
Mr. y Page. A | Handley Page monoplane 
wing with a eo long slot is now at Farnborough 
awaiting test. is wi 


a has short slots in front 
of each aileron. Two o new Handley Page designs 
are also in hand. The results will be followed with great 
interest. The earlier trials had shown very remarkable 
results. A D.H. 9 airplane fitted with a “Puma " engine 
was found when equipped with a Handley Page wing to 
have both greater aerodynamic efficiency and greater 
— capacity than when fitted with the standard 
wing. The climbing slope in the one case was 1 in 7:2, 
and in the other 1 in 10-4, This is an important con- 
sideration when clearing obstacles around an aerodrome. 
Moreover, for getting and on to decks, it was found 
that the launching run with the Handley Page wing was 
less than half that with the s wing under 
similar conditions. Public attention has also been 
drawn to the “ Alula ” wing, and careful tests have been 
made of models in the channel; these have not so 
far demonstrated that a wing made in this fashion should 
be exceptionally good, but it is conceivable that the scale 
effect between a model and full size may be unusual in a 
wing of this shape. The point is being looked into. 

As regards propellers there is no doubt, as has been 
pointed out by my predecessor, that a complete metal 

ropeller would be a t boon. I would even go so 

‘ar as to say that for all service airplanes in the East they 
are essential, even at the cost of a greater propeller weight. 
For sizes of over 450 h.p. there is reason to hope that the 
increase in weight will not exceed 10 per cent. 

Now that the rcharging of aero engines has been 
shown to be a possibility, it is in order to take 
full age ge thes it to provide a variable pitch propeller ; 
these will almost certainly have to be of metal. 
Work is therefore in hand in this direction at Farn- 
borough, and I trust that it will be found possible to do 
all that is necessary without a disadvantageous increase 
in weight or complexity. 

PP a, to ~~ or land rn deck of a ship is 

omi reasingly necessary. evelopment work to 
this end & is in hand, and I hope the pebapee will show that 
amphibians as well as airplanes will be easily capable 
of being used for this purpose. It is very that 
they should, since descents on to water cannot always 
be avoided, and “ landings " of this kind with airplanes 
are liable to be expensive. Experiments are in hand to 
examine into the sea keeping abilities of the N.4 
flying boats. These weigh some 30,000 Ib. have 
engines giving a total of 2,600 h.p. It is hoped they will 
prove themselves good sea-going craft. 

And what of the helicopter? It is difficult to know 


what to say. Efforts are vee and public money 
is spent; we shall, I hope, be rewarded for our 
foresight. Mr. Brennan’s helicopter has flown to the 


extent of lifting ~ pilot Sigh 250 lb. useful load— 
ane ing preliminary flight. 

Much pubis attention has been drawn to the tests 
made this winter on different types of fuel tank proposed 
by various designers. As is generally known these tests 
were made by inflicting on the tanks submitted a destruc- 
tion ween analogous to that of a heavy crash. 
The di ties in regard to the construction of fuel tanks 
were brought home during the war. It was soon found 
that the use of a suitable rubber envelope would prevent 
petrol from looking from a small bullet hole, but the 
problem to be solved was a much more difficult one 
than this. If an em fuel tank were fired at, a small 
hole would be made in the metal wall at entry and another 
at exit. If this, however, were done with a full tank the 
size of the hole at entry would not be changed, but the 
exit hole would be enormously increased in size, some- 
times amounting to the blowing out of the far side of 
thetank. The latter effect was no doubt due to impulsive 
pressure in the liquid, but the right steps to take in order 
to minimise its effect were not so easily apparent, As is 
now generally known something close to a solution 
was found in the introduction of a very thin walled 
tank coated on the outside with rubber and known as 
the Imber tank ; it was, however, somewhat heavy, and 
was not considered to be entirely satisfactory as a fuel 
container under the conditions of a crash, a tank 
full of petrol crashes there is initiated in the mass of the 
liquid an intense impulsive pressure not very dissimilar 
to that which is created when a ny ay song J projectile 
is suddenly brought to rest in the few inches of the 
penetration of the liquid mass. To test the Imber tank, 
two Sopwith “‘Camel”’ airplanes were fitted with main 
and gravity tanks of this pattern and dropped, with 
engines going, from Airship R. 33. The intent was to 
simulate a spinning nose-dive crash with engine running 
and all le causes of fire on impact free to operate. 
Se a Pa pond thas | che eee 
pressure a spra: shot ; the vit 
tank did not suffer vo badly In the eotond test tho 
engine did not open out fully and the crash was less 
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severe ; both tanks survived and there was no spray or 
leakage of petrol. In neither case was there a fire. 

Materials.—The work of the Materials Sub-Committee 
of the Aeronautical Research Committee has led to the 
undertaking of researches of very great importance, not 
only for the future of aircraft construction, but for the 
engineering industry generally. On the latter, however, 
this is not the place to dilate. The special need in air- 
craft construction which differs from previous 5 a 
experience is the enforced weight limit. T ong: 
confirmed custom of measuring the tensile strength of a 
material and then dividing this by some “ factor of 
safety ’’ of 5, 6 or 7, is inapplicable ¢o aircraft since the 
resulting structure would be far too massive, In aircraft, 

rforce, finer limits have to be worked to and this renders 
it essential that the logical basis of design should be 
closely examined, The result of this scrutiny is to show 
the need to think rather of fatigue limits than of ultimate 
stress limits. The great difference between these two 
methods is seen in the effect of a tool mark or scratch on, 
say, a crankshaft. Under a steady stress, local yielding 
would quickly absorb the minute area of high stress, but 
under an alternating stress the sensitive area is pulled 
to and fro’ until an appreciable portion of the shaft is 
weakened, and breakage results. A study of these 
matters is bringing forward new methods of testing, and 
it has moreover thrown light on that ‘‘ scientific puzzle,” 
the spiral fracture of a shaft. Work at Farnborough has 
shown the ideal limits for tensile strength, and with 
certain substances this limit has, temporarily, been 
very nearly attained. I need not dilate on the immense 
importance of these possibilities to all engineering work 
and to that of aircraft especially. 

Tests on the fatigue of the materials used on aircraft 
are being carried out at more than one centre. Investi- 
gations on this, or allied subjects, are being undertaken 
at the Universities of Leeds, Edinburgh, Bristol and 
Birmingham, in addition to researches at the National 
Physical Laboratory and elsewhere. 

Perhaps the most troublesome material in present-da:; 
aircraft is the rubber tubing used for conveying petrol. 
It has to be of the ‘‘ P.R.”’ or “ petrol resisting ’’ quality, 
and it seems unfortunately to be the case that the 
effective life of this rubber is but six months, so that by 
the time it has been shipped to a distant Air Force centre 
and been passed into store for a moderate time, a large 
proportion of its effective life—and sometimes the whole 
of it—has vanished, To avoid this serious difficulty the 
Royal Aircraft Establishment has fitted machines with 
piping of copper; but it is unfortunately much more 
difficult to fit stiff pipes than flexible ones. Happily, 
however, the “ petroflex "’ piping devised by Mr. Blais- 
dell affords a very useful means of avoiding both the 
rapid ageing of the rubber and the stiffness of the copper. 
Petroflex is rather a wonderful material. It is made up 
of some ten layers, glued together, of the intestines of 
Chinese hogs, of which fortunately there seem to be 
illimitable numbers. Around these are layers of canvas, 
fireproofed. Outside this in turn, as a final protection, 
is a spiral of metal wire, (aluminium in the case of land 
machines). This tubing appears to be totally unaffected 
by petrol, though care has to be taken to keep water 
away from its inside. Experiments have shown that the 
piping will stand as much as 200 lb. per square inch of 
internal pressure. Fifty sets have been sent out to the 
East for trial. 

A supply of the right quality of timber for building 
aircraft is one of the most serious responsibilities to those 
in charge of such matters. It has been of especial 
importance in the last few years owing to the world 
demand for timber of all kinds, and the consequent 
indisposition of markets to take great trouble in sorting 
the timber or in drying it. This bears particularly 
hardly on airplane construction, and I am therefore 
very glad to find that Canada is now supplying spruce so 
carefully selected that it seems not unlikely that over 
80 per cent, will be found to comply with out best quality 
specifications. There are therefore great poselbilitics 
in this direction. 

An interesting development is the introduction of non- 
magnetic steels for those parts of aircraft which are in 
the immediate neighbourhood. of magnetic compasses. 
The use of stainless steel or stainless iron has also many 
possible applications, 





EXPLOSION FROM A HOT-PLATE AT 
BRISTOL. 

Nor only do the Board of Trade, under the Boiler 
Explosions Acts, investigate explosions arising from 
steam boilers, but they also now cover a consider- 
able and apparently increasing number of accidents 
from vessels subjected to steam pressure, which, though 
they may appear to be perfectly safe and unim- 
portant vessels for use, yet are shown by experience 
to be in many cases dangerous and traps for unwary 
owners, As an _ illustration, ~ report has recently 
been issued by the Board cf Trade on a preliminary 
Inquiry they have conducted as to the cause and circum- 
stances of an explosion from a ‘“‘hot-plate’’ at the 
chocolate works of Messrs. Carson, Limited, Bristol, 
which occurred on December 9, 1920, by which one 
of the workmen was injured and idisabled for some 
little time, Mr. D. W. Stephen, one of the assistant 
Board of Trade surveyors, made an examination of the 
vessel after the explosion, and the following particulars 
from his report to the engineer-in-chief may be of interest 
and teach a practical lesson to the users of these seem- 
ingly harmless steam vessels. 

‘he hot-plate was 6 ft. long, 3 ft. wide, and 2§ in. 
deep. It was made of cast iron throughout, and was 
composed of two parts, each {4 in. thick, fastened 
together by 68 iron set screws § in. in diameter, round 
the outer flanges, and eight similar screws in the centre 





portion of the plate. Steam was admitted at the 
middle of the bottom part, through an iron pipe } in. 
in diameter, into an internal copper pipe of the same 
size with closed ends, perforated on top to allow the 
8 to impinge against the upper portion of the 
ap tus, ecasionally the plate was tused for cooling 
purposes, when cold water was introduced in the centre. 
To regulate the respective systems there were two 
admission valves, and two drain pipes, } in. and | in. 
in diameter wrapoatweny with a stop valve on each. 
There was no safety valve fitted. 

The makers of the plate were Messrs. Law and Duff, 
Limited, Monifieth, Scotland, and it was about seven 
years old, having been erected at Messrs. Carson’s works 
towards the end of 1913. No repairs had been necessary 
and no regular inspection appears to have been made, 
nor was the plate insured. 

When the explosion occurred about one-half of the 
bottom of the plate was blown out, and broke into 
pieces ; the remainder was lifted from its position and 
turned over against an adjoining plate. 

The explosion was due to a greater pressure of steam 
being admitted to the hot plate than it could withstand, 
and to the absence of efficient means for preventing such 
a pressure arising. . 

In his “ general remarks,” Mr. Stephen states that 
‘the exploded hot-plate which was one of two of similar 
construction, was situated in the Swiss department 
of Messrs. Carson’s chocolate factory. During the war 
it appears to have been used as a cold plate only, and two 
years ago the steam connections were blanked off 
altogether; these were restored, however, about four 
months before the explosion. At 3 p.m. on December 9, 
1920, steam was turned into the plate by Mr. Boyeldieu, 
the manager of the department, and it appears to have 
worked satisfactorily for about an hour, when both 
steam and drain valves were shut off. It remained idle 
for about half an hour and was then put to work again, 
steam being admitted as before by the manager. The 
second time, however, the plate did not heat up satis- 
factorily, and after being in use for about 15 minutes 
the explosion occurred, half the bottom being blown out 
as already described. 

** An inspection afterwards revealed the fact that the 
steam drain valve was closed. It was stated in evidence 
that the water drain valve was found to be slightly 
open. but evidently it was not sufficiently clear to relieve 
the pressure inside the plate. 

“Mr. Boyeldieu stated that he was solely responsible 
for the heating and safe working of the plates in his 
department, and his practice was to shut both admission 
and drain valves when closing down. As he is an intel- 
ligent man, with considerable experience in the worki 
of these plates, it is somewhat surprising that he omitted 
to open the drain after turning on steam for the second 
time. There are two Lancashire boilers at these works 
supplying steam at a pressure of 170 lb. per square inch, 
but that is reduced to 75 lb. in the Swiss department by 
means of a reducing valve. This pressure was not 
necessary for the hot plates, but it was required for a 
number of steam pans in the same department. It is 
obvious, however, that the safe working of the hot- 
plate depended entirely upon the opening of the drain 
valve before the admission of steam; if that operation 
was omitted, as it was in this case, the plate would be 
subjected to a pressure of 75 lbs. per square inch, which 
was more than it was ever intended to withstand. Had 
a small relief valve been fitted and properly adjusted 
the danger arising from an excessive pressure would 
have been avoided.” 

Messrs. Carson informed Mr. Stephen that in future 
the valves on the drain tubes of these plates will be 
removed altogether. 

Reviewing his assistant’s report, Mr. Carlton adds 
the following observations as surveyor-in-chief :— 

“The explosion was obviously due to over-pressure 
brought about by inadvertence in omitting to open the 
drain valve from the plate while the latter was in open 
connection with the steam supply pipe. 

“The decision of the owners to remove all valves from 
the drain pipes will probably—if all the drain pipes are 
of sufficient size relatively to the inlets—have effect in 
rendering a similar occurrence in future less likely ; but 
in view of the possibility of an obstruction to the drain 
it mvst be observed that the steam plates cannot be 
considered as being properly equipped unless provided 
with suitable relief valves, which ing set to a safe 
working pressure would give warning when that pressure 
was exceeded, and would prevent a dangerous pressure 
arising in the plate. The use of pressure gauges would 
be an additional safeguard, and would also be of service 
in keeping the plates at a desired temperature.” 





RaAILway EXTENSION IN MaLaya,—Steady progress 


continues to be made with the extension of the railway | P 


system of the Federated Malay States, and now the only 
Native State within the British sphere of influence 
inaccessible by rail is the State of Trengganu, on the 
East Coast. The portion of the peninsula most recently 
opened to travel is the State of Kelantan. Daily com- 
munication is now possible with Penang. 

Bevaian INTERNATIONAL SCIENTIFIC CONGRESS.— 
The Association of Engineers who are former students of 
the Liége University, on the occasion of the seventy-fifth 
anniversary of its foundation, are proposing to hold in 
Liége, from June 11 to 16, an international scientific 
congress. There are to be seven sections, dealing 
respectively with mines, metallurgy, mechanics, elec- 
tricity, chemical industries, civil engineering and geology, 
in each of which a number of papers are to be read and 
discussed.. The preliminary programme is a very 
complete one. Particulars can be obtained from 
Mr. O. Lepersonne, 16, Quai des Etats-Unis, Liége. 





CATALOGUES. 

Drilling Head.—A drilling head carrying from two to 
six drills, suitable for attachment to any vertical drilling 
machine, and capable of adjustment into various posi- 
tions, is adestibedl in a catalogue received from Mr. 6: N. 
Beck, 11, Queen Victoria-street, London, E.C. 4. 

Metal Furniture.—A large selection of shelving, 
cabinets, lockers, tables, chairs, and washing and 
sanitary vessels is illustrated on a wall sheet catalogue 
received from the Manufacturing Equipment and Engin. 
eering Company, Framingham, Mass, U.S.A. 

Oil Fuel Equipment.—A complete equipment for 
burning liquid fuel in traction engines and road rollers 
originally designed for burning coal or other solid fuel, 


is described in a special catalogue issued by Messrs. 
Marshall, Sons, and Co., Limited, Gainsborough. 


Motor Cycle Engines.—The air-cooled sleeve valve 
(motor cycle) engine illustrated and described in our 
columns on page 44 ante, is dealt with in a number of 
leaflet and pamphlet catalogues received from the makers, 
Messrs. Barr and Stroud, Limited, Anniesland, Glasgow. 


Dust Collectors.—Plant for collecting and filtering dust, 
recovering zinc, cleaning and cooling blast-furnace gas, 
and similar work, is described in a catalogue issued by 
Mr. A. E. Harris, 71, Finsbury Pavement, London, 
E.C. 2. Views are shown of completed installations in 
emery, cement and other factories. 


Electro-Medical Apparatus.—A catalogue describing 
two types of ‘deep therapy ’ apparatus for the treat- 
ment of malignant growths by the prolonged application 
of hard radiation comes from Messrs. Watson and Sons, 
Limited, Parker-street, Kingsway, London, W.C. 2. A 
complete specification, with prices, is given. 


Electric Motors.—Electric motors of the polyphase 
self-starting synchronous type, made by Messrs. Cromp- 
ton and Co., Chelmsford, are briefly described in a 
catalogue recently received. One of the particular 
objects of these motors is to improve the power factor 
over the whole system, and many of them,developing 
up to 800 b.h.p., are now giving satisfactory service. 


Transformers.—T wo further issues of their Transformer 
Abstracts are to hand from Messrs. Johnson and Phillips, 
Limited, Charlton, London, 8.E. 7, dealing with the final 
factory tests of transformers and test heat runs on oil- 
immersed transformers. The object of these publica- 
tions is to describe the method of and reasons for these 
tests in order that the buyer may understand them. 


Surveying Instruments.—Three catalogues in small 
pamphlet form dealing with transit theodolites, tacheo- 
meters, and direct reading tacheometers are to hand 
from Messrs. T. Cooke and Sons, Limited, York, who make 
these instruments. The text and illustrations describing 
the construction, use and adjustment of the instruments 
should be of value to surveyors, engineers and other users. 


Chain Drives.—A catalogue containing a very compre- 
hensive mass of technical information relating to chain 
drives comes from Messrs. Brampton Brothers, Limited, 
Oliver-street, Birmingham. The applications shown 
include a great variety of shafting and machine drives, 
the driving of elements in machines, and the driving of 
motor vehicles. The publication will be of much practical 
use to designers. 


Clutches.—A series of automatic centrifugal clutches 
for ensuring the easy starting of any type of motor under 
full load is described in lucid style, and with excellent 
illustrations, in a special catalogue to hand from Messrs. 
Thomas Broadbent and Sons, Limited, Huddersfield. 
A full range of powers, from less than 1 h.p. to over 
1,000 h.p., is made in various types to suit various condi- 
tions of driving. Prices for the standard types and 
powers are quoted. 


Electro-Pneumatic Control.—A catalogue of exceptional 
interest to colliery engineers describing a large number of 
control and safety appliances of the electro-pneumatic 
type, specially designed and made for collieries, has come 
to hand from the Westinghouse Brake and Saxby Signal 
Co., Limited, 82, York-road, King’s Cross, London. 
In these appliances, recently described in our columns, 
the most efficient use of the plant has been studied in 
conjunction with ease of control, while personal safety 
is the predominating consideration. 


Electrical Machinery.—One proof of the return of 
Belgian industry to pre-war conditions is given by a 
handsome catalogue of over 60 pages received recently 
from the Ateliers de Constructions Electriques de 
Charleroi, whose London office is at 56, Victoria-street, 

-W. 1. In this case the Germans took away all the 
machinery without greatly injuring the buildings. _The 
lant, however, is now in working order, and the products 
include dynamos and motors, transformers, converters, 
winding and lifting machinery, pumps, cables and sig- 
nalling apparatus. 


Gas Producers for Wood Refuse.—An interesting cata- 
logue from Australia describes a gas producer plant 
mainly for wood fuel, made by Messrs. Akroyd-Stuarts, 
Limited, of Perth and Sydney. In this producer, which 
has been developed more especially to utilise native hard- 
woods, the draught is downward, and the whole con- 
struction is very simple, both in action and in the essen- 
tial feature of cleanii The working results quoted in 
the catalogue are: 2 lb. of moisture-free hardwood per 
horse-power-hour, which is equivalent to ten horse-power- 
hours for one penny, with wood at 10s, per ton. The 
wood has a calorific value of 7,000 B.Th.U. per und, 
and the results are given, not as an average, but as having 
been attained with full load on the engine. These plants 
are made in twelve sizes, suitable for supplying gas to 
engines of 25 h.p. to 250 h.p. 





